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BETTER ONES CREATE SOME. 


HILTON H HONORS™ HAS MORE WAYS TO TRANSFORM 
POINTS INTO UNFORGETTABLE EXPERIENCES. 

Take trips that make a bigger splash. Now you can use your 
HHonors points to stay in any room including our most 
luxurious suites at our more than 3,700 hotels in 82 countries. 
Whether you’re looking for an ocean-view room or a spectacular 
penthouse suite, you can book rewards stays anywhere, at 
anytime. Suddenly, booking a relaxing weekend together is more 
tempting than ever. 


• Enroll at HHonors.com • 
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THE LIGHTER SIDE OF WIND POWER. 

Dow solutions are making turbines lighter and stronger. Our AIRSTONE™ and COMPAXX™ materials are helping to create lighter, 
more durable wind blades. Making sustainable energy even more sustainable. Together, the elements of science and the human 
element can solve anything. That's solutionism.The new optimisms 
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CADILLAC CTS-V COUPE . Never has a philosophy been delivered so emphatically. Every line > 
stunning. Every detail , purposeful. Right down to the dramatic mesh grille that gives air an 
express lane to the supercharged 556 HP power plant. Each new standard leads to another. 

See how it all connects at cadillac.com/newstandards 
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When used to generate electricity, natural gas is the cleanest-burning fossil fuel. In fact it is about 
50% cleaner than burning coal, and there could be enough to last for the next 250 years. Shell is 
helping to deliver natural gas to more countries than any other energy company. This includes China, 
where the fast-growing economy needs cleaner energy. It's another example of how we're trying 
to build a better energy future. Let's power our future with gas. www.shell.us/naturalgas 
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The move to cloud computing is transform¬ 
ing almost every aspect of IT, and Wired.com 
is launching a new blog to track the revolution 
in depth. Led by veteran tech journalist and 
Ars Technica cofounder Jon Stokes, the site 
is aimed at professional cloud architects and 
builders, as well as the cloud-curious. If you fit 
one of these categories, join in, ask questions, 
comment, and debate the pros and cons of one 
of the most significant—and perhaps confus¬ 
ing-technology developments of our time. 

ON THE WEB: wired.com/cloudline 



Wired Science: Superbug 

Follow disease geek Maryn McKenna as 
she investigates the emerging threats to our 
connected world, with breaking news and 
analysis guaranteed to put you in a cold sweat. 

ON THE WEB: wired.com/wiredscience/ 
superbug 

ON TWITTER: @marynmck 


HowTo Wiki 

Don’t just read about it—do it. The WIRED 
How To wiki is a digital encyclopedia of nearly 
700 DIY projects, providing instruction and 
handy daily tips and tricks for improving your 
life. Registered users can submit their own 
projects and advice. 

ON THE WEB: howto.wired.com 


Exclusive Video 

Every day, the WIRED video team produces 
compelling interviews, podcasts, and shorts 
featuring some of the most interesting people 
and events in tech and culture. Watch Creat¬ 
ing the Nebula, an original 44-minute Wired.com 
documentary chronicling the creation of a 
150-foot long, 11,000-pound kinetic sculpture. 
ON THE WEB: wired.com/video 
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Smarter business for a Smarter Planet: 


Most boats are moved by propellers. 

This one was moved by intelligence. 

There are thousands of different types of boats, but to a boat dealer, there are really just two: boats that have been sold 
and boats that haven’t. MarineMaxf the world’s largest boat retailer, is using Cognos® business analytics software to 
make sure its boats aren’t languishing in showrooms, hurting its bottom line. By better aligning inventory decisions with 
customer demand, MarineMax reduced its planning cycle from 3 months to 3 weeks, cut costs by 48% and ultimately 
moved more boats. A smarter planet is built on smarter software, systems and services. 


Let’s build a smarter planet, ibm.com/insights 
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Science Without Rules 


□ur cover story about shocking experiments (“Extreme Sci¬ 
ence;’ issue 19.08) pushed the limits, but readers noted that 
unethical studies are performed all the time. “Take 2,000 
pregnant women, give half a placebo and the rest a high 
dose of a synthetic estrogen,” wrote Frances K. Howell of 
Jupiter, Florida. “Don’t bother with informed consent, tell 
the women those little pills might prevent pregnancy com¬ 
plications and won’t harm their babies. Ethical? No, not by 
a long shot, butthis extreme science actually happened in 
1953. The payoff: We learned what endocrine disruptors 
can do to a developing human fetus, and it isn’t pretty- 
cancers, infertility. Hard to believe this experiment was not 
considered morally reprehensible at the time.” 

But other readers argued we didn’t go far enough in our 
proposed experiments. From Joel Margolese of Andover, 


Massachusetts: “You missed one of the biggies: Raise a 
human child in isolation to see what is truly nature vs. nur¬ 
ture. Perhaps some wolves as parents?” Robert Perez of 
Bellevue, Washington, took a similarly dark view: “Tantalizing 
as this article was, as I read it I couldn’t help shuddering at 
thethoughtthat all of these experiments are probably under¬ 
way in countries where ethics give way to the ‘greater good.’” 

Maureen Roy of Topanga, California, pointed out that 
we’re all lab rats now, whether we know it or not. “The arti¬ 
cle should include an eighth experiment, more shocking 
because it has been affecting Earth’s entire biosphere for 
months now:the Fukushima nuclear disaster. And accord¬ 
ing to independent nuclear physicists and engineers, we’re 
still many decades away from environmental cleanup. If 
you want extreme science, look at Fukushima.” 



Contraceptive Rebirth 

Decades afterthe Daikon Shield 
madethousands of women sick 
and infertile, the intrauterine 
device has made a comeback 
(“Bad Reputation,”issue!9.08). 
Several readers cheered both the 
device and the story. “As an IUD 
diva, this article made my day,” 
wrote Shorty J on Wired.com. 


editorial correspondence mail@wired.com 
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“I’ve had a Mirena for almost four 
years, and it is the best thing I 
ever did far my uterus—I’m glad 
that more women, especially 
childless women, are seeing 
them as a safe option.” Also 
on Wired.com, Rune McKellar 
wrote, “Great article. I had heard 
horrific stories about the IUD and 


chose other, ultimately inferior, 
methods of contraception, until 
I learned the reality was very dif¬ 
ferent. My own experience has 
been positive.” 

But not everyone is a fan. 

“My experience with the IUD: It 
felt like a scorched-earth war 
had been waged on my uterus,” 
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RE: “THE OUTER LIMITS,” PLAY, ISSUE 19.08: 

‘THE OUTER LIMITS WAS BRILLIANT, BUT A MORE 
DIRECT ANCESTOR TO THE TERMINATOR EXISTS: 

THE LATE, GREAT SCIENCE WRITER FRED 
SABERHAGEN’S ‘BERSERKER’ SHORT STORY SERIES.” 

Manuel Mourino, Long Island City, New York 



wrote Anna Piluso from Atlanta. 
“Fellow geek ladies, spend 
some time cogitating before you 
decide to use a copper IUD.” 

Writing on Wired.com, Vic¬ 
toria Rose Simons suggested 
IUD makers could take a cue 
from a US company’s do-gooder 
business strategy. “It would 
be interesting if an IUD maker 
implemented a Toms Shoes-like 
marketing campaign—i.e., when 
a woman in the US buys an IUD, a 
woman in a third-world country 
gets one free. That would help 
justify the cost on the buyer’s 
end and encourage women to 
consider lUDs.” 

Finally, when we published an 
article about birth control, we 
didn’texpectto receive explicit 
instructions for a method of, 
shall we say, self-administered 
contraception. But that’s what 
we got from Kwabena Slaugh¬ 
ter of New York, who shared a 
strategy he says works for him. 
“It involves pinching closed the 
urethra before the semen enters 
the penis. It’s like crimping a 
garden hose," wrote Slaugh¬ 
ter, who attached some images. 
“I did not invent this method. It 
has been taught by tai-chi mas¬ 
ters for many years.” Scorched 
earth? Crimped hoses? Guess 
we still have a ways to go before 
we get perfect birth control. 

Words for Friends 

Every time you post something 
to a social network, you’re try¬ 
ing to influence how the world 
views you, wrote contributor 
Erin Biba in “Friendship Has Its 
Limits” (issue 19.08). Among 


those weighing in on the matter 
was MySpace cofounder Tom 
Anderson, who responded on 
his Google+ page. “The fact that 
you think about what you post 
on social networks may make 
it seem more like ‘advertising’ 
and ‘personal branding’than 



conversation, but it’s notthat 
simple,” wrote Anderson, who’s 
famous for having millions of 
friends on MySpace. “At some 
level, even in person, we’re 
always advertising ourselves to 
those we care about.” Adrian 
Wladyka agreed: “We all want 
to be liked and admired. Being 
online simply gives us more time 
to figure out who and what we 
would like to be and project that 
to other people.” Others appar¬ 
ently concur: At press time, 
Anderson’s post had received 
morethan 1,500 +1s. 

Educated Debate 

Is the Khan Academy a boon 
to public education? As Clive 
Thompson explained in “The 
New Way to Be a Fifth Grader” 
(issue 19.08), the organiza¬ 
tion’s free videos are used by 
millions of students to sup¬ 
plement classroom and text¬ 
book instruction. Count Steve 
Kohn of San Antonio as a fan of 
founder Salman Khan: "Please 
pass my admiration, applause, 


and gratitude to Mr. Khan,” he 
wrote. “He is one remarkable 
person.” But Frank Noschese, 
a high school physics teacher 
from Cross River, New York, isn’t 
joining the cheering section. On 
Wired.com, he wrote, “I have 
several concerns. The lectures 
are inefficient, frequently incor¬ 
rect, poorly planned, and have 
minimal concept development. 
And they promote mechan¬ 
ics and algorithms (howto get 
the right answer) rather than 
understanding (why that’s the 
way to get the right answer).” 

To which commenterTsu Dho 
Nimh replied: “Dude, your pro¬ 
fessional insecurity is showing. 

I find the videos to be artless 
and naive, appealingly intimate. 
It doesn’tfeel like a lecture. It’s 



like having my coworker explain 
something in a restaurant, 
scribbling on napkins and all 
overthetable.” 

Rick Fletcher, an Idaho 
chemistry professor, tried to 
smooth feathers: “It is worth 
mentioning that Khan’s model 
has worked very well for a hun¬ 
dred years, but with books 
rather than with videos,” he 
wrote. “The problem is that 
many students do not like to 


editorial correspondence mail@wired.com 
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read, so video is another point 
of entry into the basic material. 
The bottom line is that the prob¬ 
lem of teaching science and 
math in state K-12 schools is 
complex and challenging.” 

Cult Followings 

Jason Fagone’s piece about 
Chain World, a cultish com¬ 
puter game passed around on a 
single USB stick (“Bigger Than 
Jesus,” issue 19.08), struck a 
nerve with gamers on Wired, 
com. “This story is so bizarre,” 
illogicz wrote, “I’m inclined to 
believe there is no game at all, 
just attention hype.” Meanwhile, 
Dylan Kirkpatrick was a hope¬ 
ful believer: “If I got my hands on 
that drive, I would probably cry 
and pass out simultaneously.” 
But commenter Chris Hansford 
was more sanguine: “Man, so 
many toxic, angry comments,” 
he wrote. “Some people are tak¬ 
ing this so seriously. Almost 
like it was some sort of religion. 
It’s an interesting social experi¬ 
ment, to say the least.” 


UNDO 

Writer Ben Austen’s email 
address is b.austenioOgmail.com 
(“Hey Pencil Neck!” issue 19.08). 
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It’s back. 


But theres something different about the all-new Beetle. Like an old friend with a new 
haircut, something’s changed. But what? Is it the available 200-hp turbocharged engine? 
Or a new interpretation of the iconic design? Or something more? Something specs 
can’t quite measure. Something that requires an open stretch of road, windows down 
and your foot on the gas. Suddenly, “something different” becomes “something more.” 
That's the Power of German Engineering. 



©2011 Volkswagen of America. Inc. 


That's Das Auto. 
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Flashes in the Night 

photographer sergey kozmin traveled to Povarovo, Russia, northwest of Moscow, in search 
of a single rusty radio tower for our story "Enigma" (page 172), about a shortwave station called 
UVB-76 that has emitted a stream of beeps and buzzes for the past 30 years. Kozmin had some 
difficulty locating the tower, but once he found it, the real trouble began. He wanted to shoot in 
darkness to conjure the mystery surrounding the station. At about 1 am, he was approached by 
three men, former or current military he guessed, who had seen his flash going off in the woods 
and arrived armed with a very large light. They told him the tower was a secret military asset and 
that they were calling the police. "They were very suspicious," says Moscow-based Kozmin, who 
has spent a fair amount of time in police stations thanks to his work documenting demonstrations 
and riots. "I said I didn’t know anything about the tower." Kozmin walked away quickly, equip¬ 
ment in hand. Luckily, he made it safely to his car—having already captured the photos he wanted. 


Steven+ 



While working on in the Plex: 
How Google Thinks, Works, 
and Shapes Our Lives, senior 
writer Steven Levy was briefed 
on Google+, but his book hit 
stands before the social net¬ 
work launched. Levy kept 
reporting, and when the ser¬ 
vice went live, we published his 
piece on Wired.com. (Levy’s 
first Google+ post was a link 
to the article.) He continues 
to track the story through a 
Q&A with Google's Bradley 
Horowitz (page 158). Levy has 
interviewed Horowitz before, 
including during the ill-fated 
launch of Buzz, but this was 
different: "Though Google is a 
giant company, it’s the under¬ 
dog in social media.” Levy, how¬ 
ever, is no underdog; more than 
30,000 people have added him 
to their Google+ circles. 
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THE LONG TAIL OFTHE WIRED TRAVELER 

wired staffers, it turns out, have been around. This month’s Travel Optimizer (page 128) had us thinking back 
to our semesters abroad, hostel misadventures, and international victories great (round-trip airfare NYC- 
Amsterdam for $20 due to a computer glitch) and small (finding we’re capable of eating a goat’s liver fresh off 
the grill in the Jordanian desert). While many of us have been to Europe, Mexico, and our northern neighbor, 
fair Canada, an office poll uncovered some less-common passport stamps. 



Ireland / "VC Neth6rlandS 

Czech Republic^^^Australia 
Japan x ^\^Thailand 

Israel, Sweden 

China. Costa Rica 
Denmark, Greece. Hungary, 

New Zealand, Turkey Belize, Brazil, 
Indonesia, Peru 


Bermuda. Cambodia, 
Colombia, Dominican 
Republic, Iceland. 
Luxembourg, 
Malaysia, Russia, 
Liechtenstein, Senegal, Singapore, 
Scotland, Trinidad & Tobago. 
South Korea, United Arab Emirates 
Vietnam 


Antarctica, Barbados, Bosnia, 
Cayman Islands, Chile, Croatia, 
Ecuador, El Salvador, Estonia, 
Finland, French Polynesia, 

Haiti. Jordan, Micronesia. Nepal. 
Panama, Slovakia, Turks & Caicos, 
Venezuela, Virgin Islands 


Albania, Andorra, Antigua, Bahrain, 
Botswana, Candy Land, Cuba, 
Ethiopia, Fiji, Neptune, Nicaragua, 
Palau, Saudi Arabia, St. Vincent 
and the Grenadines, Sudan, Taiwan, 
Tanzania, Tunisia, Uruguay, Yugoslavia 


Countries Visited 
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That's why the cyclones 
in a Dyson vacuum 
capture more dirt and 
dust than any other. 


Extreme centrifugal 
forces of up to 
136,000G are exerted 
on dirt and dust. 


The vacuum that doesn't lose suction, 


www.dyson.com/outperforms 









KNOW WHO’S 
BEHIND YOU 


SUNDAY, SEPTEMBER 25,9pm 

OR WATCH IT ON HB®G® 


HBO G0 H is only accessible in the US and certain US territories. Si2011 Home Box Office, Inc. All rights reserved. HBO and related clianncls and service marks are the property of Home Box Office, Inc. 
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The Perfect GEO 

Under Steve Jobs, Apple 
has conquered the 
world. With his resignation, 
we all lose a leader. 





IM t was supposed to be a 
temporary fix. Steve Jobs was 
Apple's “iCEO,” and the iconic 
first letter didn't stand for Inter¬ 
net. It stood for interim. In 1997, 
when Jobs returned to the com¬ 
pany he cofounded, he insisted 
he was there only to do an over¬ 
haul. The floundering Apple was 
like a wrecked jalopy, he said, or 
an old girlfriend fallen on hard 
times. He'd make it shine again, 
then split. Apple's board asked him 
to stay permanently, of course, 
but he demurred, explaining that 
he already had a company to run. 
"I felt I was pretty committed to 
Pixar and couldn't do something 
else, didn't want to,'' he told me on 
the week of his return to Cuper¬ 
tino. *1 “And you will absolutely 
not be the CEO of Apple?" I asked. 
*1 “My name is not in the hat to be 
CEO," he said. *1 It turns out ► 






► there was no hat. Interim or not, Steve 
Jobs inhabited the chief executive role so 
thoroughly and masterfully that eventually 
people stopped asking who would take over 
for him. The 2000 announcement that Jobs 
would stay was anticlimactic. By then he 
was not only Apple's CEO but someone who 
embodied the platonic ideal of that position. 

Thus the poignant resignation letter that 
Jobs posted on August 24,2011, ends an era. 
Though Jobs will remain at Apple as chair— 
and Apple says he will be an active chair—a 
milestone has passed. The greatest CEO in 
memory is no longer a CEO. 

What makes the perfect chief executive? 
Understanding customers and what they 
want, even if they don't know it yet. Mas¬ 
tery of market dynamics. The acumen of a 
poker champ. Commitment to excellence 
and brutal rejection of "good 
enough." Accountability when 
things go wrong. Charisma that 
makes product launches as excit¬ 
ing as a Springsteen show. Steve 
Jobs had it all, in abundance. (Not 
necessarily included in the ideal 
skill set is a tendency to wither- 
ingly dismiss anything that fails to meet his 
"insanely great" standards. And a penchant 
for secrecy that makes the NSA look like the 
public library. But maybe those darker traits 
can't be separated from such an exacting, 
oversize personality.) 

He also had a talent no other CEO could 
boast of—the ability to defy the corporate 
equivalent of nature's law. "If anybody's 
going to make our products obsolete," he 
once told me, "I want it to be us." 

The bane of Silicon 
Valley is the Innova¬ 
tor's Dilemma, which 
says that once a com¬ 
pany takes the lead in 
any given domain, it 
becomes less able to 
come up with radical 
innovations in that 
field. Jobs seemed to have discovered a 
powerful counterforce: the Innovator's 
Gyre, where each dizzying breakthrough 
leads to another. The iMac begat a digital 
hub strategy with iTunes, which begat the 
iPod. The music player eventually served 
as a launchpad for the iPhone, which in turn 
evolved into the first massively successful 
tablet, the iPad. And the iPad's innovations 
are now inspiring Apple's computers, as 


the Macintosh gains a gestural interface. 

Some chief executives view a successful 
run as a springboard to loftier pursuits— 
politics, philanthropy, the helm of an even 
bigger firm. For Jobs, running Apple was 
the pinnacle. After receiving treatment for 
a life-threatening cancer, all he wanted to do, 
besides enjoy his family, was run Apple. For 
the past few years, every time I or another 
journalist interviewed him, he would reiter¬ 
ate: Ilove this job. Even during his medical 
leave earlier this year, he not only kept up 
with Apple's big decisions and products— 
reviewing key releases, negotiating with tech 
and media honchos—he also took star turns 
at two Apple launches. He did not iPhone it in 
but was, as always, ruler of the stage. Instead 
of enervating him, those moments seemed 
to energize him. 

And now he's no longer CEO. 
It's ironic that Jobs made his 
decision only days after Hewlett- 
Packard declared that it was 
leaving the PC business. I once 
observed to Jobs that when 
he and Steve Wozniak started 
Apple, there was no template for 
how two young guys should build a big cor¬ 
poration. Jobs corrected me. "There was a 
template," he said, "HP." Also founded by two 
young men, it had been a pillar of Silicon Val¬ 
ley's values and standards for decades, and 
he saw it firsthand. "Woz and I both worked 
there," he said. "There would never have been 
an Apple had there not been an HP." 

Now, of course, HP is out of the PC game 
and there is another company that is the 
inspiration for all young founders. "When we 
started Apple, we took values from Hewlett- 
Packard as best as we understood them," 
Jobs said. 'We took things from other com¬ 
panies we admired, and to now be in that role 
for some new young company is wonderful. 
I'd like to think that in our own small way 
we've done some of that." 

Jobs knows that he and Apple do pro¬ 
vide such inspiration, and not in a small 
way. Though he returned to Apple as iCEO, 
he became the CEO, setting a standard for 
leadership that was as impossibly high as 
the standard he set for his products. Which 
creates a problem for the company he gave 
so much to: the Successor's Dilemma. El 
/////////////////^^^^ 

Senior writer steven levy (steven_levy@ 
wired.com) interviews Bradley Horowitz, lead 
developer ofGoogle+, on page 158. 


lobs defied the 
Innovator’s 
Dilemma with 
hit after hit. 
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Flytilla 

n. A political protest for 
which the participants 
arrive via commercial jet. 

Also known as a fly-in, 
a flytilla provides activists 
with alternative access 
to a contested territory 
like the West Bank when 
conventional flotillas 
are blockaded. 

Botcloud 

n. A botnet comprised of 
hundreds orthousands of 
virtual computers leased 
from a cloud computing 
provider like Amazon.com 
for nefarious purposes. 

It allows hackers to avoid 
the risk and hassle of 
commandeering PCs to 
spread a virus. 

Hypercluster 

n. A cluster of super¬ 
clusters (agglomerations 
of galaxies, previously 
deemed the largest struc¬ 
tures in the universe). 
Stretching across billions 
of light-years, hyper¬ 
clusters defy all known 
physics, leading some 
cosmologists to question 
whether the laws of grav¬ 
ity need fixing. 

Dot-brand 

n. A top-level domain 
consisting of a company 
name, like .pepsi or .ibm. 
Companies and organiza¬ 
tions can apply for one 
for $185,000, a promo¬ 
tional opportunity that 
some interest groups— 
compelled to pay to protect 
their trademarks— 
consider extortionary. 

—Jonathon Keats 
(jargon(a)wired. com) 



illustration by Denis Carrier 
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Hot Wheels 

A race series for adults who build and 
ride souped-up kiddie cars. 


Traditionally, Power Wheels—those mini electric 
Hummers and Barbie cars sold at Toy’s “R” Us— 
are mere status symbols for the 3-to-6-year-old 
set. But swap in a new motor, boost the battery, 
bolt on a serious set of wheels, then rig it all to a 
chain drive and you’ve got a plastic buggie that 
can hit 20 mph with an adult in the driver’s seat. 
You’ve also got the makings of a new auto sport. 

Enter the Power Racing Series, which pits overclocked minimobiles against one another in tiny but heated 
competition. Entrants must spend less than $500 (excluding safety gear) and use low-voltage batteries to 
avoid electrocution. Racers compete in three challenges: a drag race, a 15-lap mini Grand Prix, and a 75-minute 
endurance challenge. The unofficial series motto: “Speed. Glory. Electrical Fires.” 

Though the tourney was founded in 2009, this year marked its first full season, complete with circuit stops at 
Make magazine events throughout the Midwest. The final race, held in Detroit in late July, featured the crown¬ 
ing of an overall champ: Team Sector67 out of Madison, Wisconsin. Sector67 fielded a camouflage jeep capable 
of reaching 24 mph thanks to two 1.25-horsepower street-sweeper motors attached to an electric differen¬ 
tial and wheelbarrow wheels with regenerative brakes. (The differential lets the rear tires spin independently 
for tighter-than-usual cornering.) The true breakthrough, however, is a remote telemetry kit that monitors 
motor temperature so the team can track overheating. That's not to say all blowups are bad— 
especially if you want to win fan-favorite points. “It’s not necessarily where you finish, but how. 

Do you go out in a blaze of glory?” says Jim Burke, the 25-year-old director of Power Racing. 

Think you’ve got a tiny-car racer in you? The series starts up again next summer. —Ben Paynter 




From left: 

Team Sector67’s 
Micah Erickson, 
Dan Silvers, and 
AlexMcLees 
during a pit stop. 


iPad Extra: Download the 
wired app to see the Power 
Wheels racers in action. 
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Ready, Set... 


GO PRO 


Find your edge—and your next trading strategy. 






Active Trader Pro® 

For illustrative purposes only. 


Free Access to Specialists* 

Trading specialists to help you set up tools, 
shortcuts, and discuss your trading strategies 


Free Trades* 

Trade free for 90 days 


Free Professional-Grade Tools* 

Active Trader Pro® 

Streaming news, quotes, interactive charts 
Wealth-Lab Pro® 

Portfolio-level strategy backtesting 
OptionTrader Pro® 1 

Streaming pricing, full Greeks 2 and analytics 
Stock Research 

Recommendations and analysis from 20+ 
independent providers 


C1C\ DDH M TOOLS, TRADES AND SPECIALISTS 

WV riYW FREE FOR 90 DAYS* 

800.343.3548 Fidelity.com/GOPRO 


Turn here® 



*GO PRO offer valid for customers depositing $50,000 in new funds or assets into a new or existing eligible Fidelity IRA or 
brokerage account (and must remain open and funded for 9 months). Commission-free online equity trades limited to 200 
and options trades limited to 20 contracts or less per trade; for orders beyond these limitations, standard commission rates 
apply to the entire order. Commission-free trades must be used within 90 days from date awarded. Use of tools after offer 
period is subject to minimum eligibility criteria for each tool. Certain penalties may apply if offer conditions not met. Go to 
www.fidelity.com/GOPROoffer for details on limitations, eligibility and registration. 

Keep in mind that investing involves risk. The value of your investment will fluctuate over time and you may gain or lose money. 

Access to OptionTrader Pro® is subject to additional eligibility requirements. 

2 Greeks are mathematical calculations used to determine the effect of various factors on options. 

Options trading entails significant risk and is not appropriate for all investors. Certain complex options strategies carry 
additional risk. Prior to trading options, you must receive a copy of "Characteristics and Risks of Standardized Options," 
which is available from Fidelity Investments by calling 800.FIDELITY, and be approved for options trading. Supporting 
documentation for any claims, if applicable, will be furnished upon request. 

System availability and response times may be subject to market conditions. 

Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2011 FMR LLC. All rights reserved. 578420.2 















































Nearly 80 percent of the world's natural 
reefs could be gone by 2050. But at least 
some of the creatures that rely on them 
will still have a place to live. Submerge something big in the right 
spot and the ocean will colonize it—which can be good for marine 
life, beaches, and you, if you happen to scuba dive, snorkel, or surf. 

In the case of the coastal waterways near Vancouver, British 
Columbia, where debris from the logging industry smothered life 
on the seafloor, this meant sinking an entire Boeing 737 (above 
right). Soon the plane will be joined by a 371-foot destroyer ship 
called the HMCS Annapolis. These decommissioned vehicles will 
build up habitats for plankton and other sea life, creating new eco¬ 


systems—not to mention a tourist destination where divers can 
swim through a plane and a warship. 

Other troubled coastlines have gotten even more creative atten¬ 
tion. Last November, an installation of400 human-sized statues was 
completed in the waters of the Mexican marine park that encom¬ 
passes Cancun, Isla Mujeres, and Punta Nizuc. And, as part of the 
largest artificial reef program in the US, the Alabama Department 
of Conservation has placed 100 M-60 tanks in the Gulf of Mexico 
(above left). Seems that in addition to restoring underwater habi¬ 
tats, artificial reefs are a novel 
way to recycle retired vehicles. 


— KATHARINE GAMMON 


iPad Extra: Download 
the wired app to see 
more artificial reefs. 


Replacements 
for Reefs 

Tanks and jets get repurposed to 
house marine life. 


Sweet Science 


Many parts of your 
body can detect 
deliciousness. 


Oh, sugar, we know how 
toxic you are, but you give 
us so much joy. The plea¬ 
sure issimply a matterof 
sucrose hitting yourtongue, 
right? Nope. A series of dis¬ 
coveries by researchers at 
the Monell Chemical Senses 
Center has shown that 
many of the taste receptors 
on yourtongue are also 
present in your guts. You 
continueto taste sugar 
as it works its way through 
your body. —Erin Biba 





Tongue 

Taste cells specialized to 
detect sweetness live on the 
tip, back, and sides of the 
tongue. When something 
sweet like sugar brushes 
pastthese cells' receptors, 
they snap shut, ensnaring 
the goodies like a Venus fly¬ 
trap. The sugar activates 
thetaste cell, which sends 
a signal to a nearby nerve 
thattransmits a message 
to your brain: “Yum!” 


Intestines 

As you digest sugar, enzymes 
break it down into glucose 
and fructose. In the small 
intestine, transporter proteins 
carry those molecules into 
the bloodstream. Researchers 
have discovered these same 
proteins in yourtongue’staste 
cells. And some of the taste 
cells on the tongue are pres- 
entinthe intestine. When 
they detect sugar, they send a 
message to your brain: “Yum!” 


Pancreas 

When the glucose and fruc¬ 
tose in your blood hit your 
pancreas, they prompt pro¬ 
teins called K channels to 
close, releasing insulin into 
your bloodstream. Monell 
researchers have dis¬ 
covered these same pro¬ 
teins on yourtongue. And 
another surprise find—even 
your pancreas hastaste 
cellsthatsend afinal mes¬ 
sage to your brain: “Yum!” 
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illustration by Daan Botlek 








EATED BY BMW 


CHANCRE 

ACCELERATORS 


Get into the driver’s seat with some of today’s most forward- 
thinking innovators through a special online guest blogging series. 

Over the next two months, interact with game-changing researchers, top 
technology advisors, and influential innovators pushing progress forward. 

Innovation isn’t just happening behind the closed doors of engineering 
test sites anymore. Innovation is happening on the streets every day. In this 
new era of mobility, BMW has examined closely what drives innovation and 
discovered it’s a much bigger question than before. 


MEET TWO OF THE CHANGE ACCELERATORS 





Dr Rachel Armstrong is a 

teaching fellow at the Bartlett, 
and a senior TED Fellow and 
lecturer. Dr Armstrong innovates 
and designs sustainable 
solutions for the built and natural 
environment using technologies 
such as Synthetic Biology - 
the rational engineering of living 
systems - and smart chemistry. 

As a member of the AVATAR 
Research Group, her work 
prompts a revaluation of how we 
think about the built environment. 



Salim Ismail is a successful 
angel investor and entrepreneur. 
He’s the founding executive director 
(and current global ambassador) 
of Singularity University. His last 
company, Angstro, was acquired 
by Google in August 2010. Prior to 
that, Salim was a vice president 
at Yahoo as Head of Brickhouse, 
Yahoo’s incubator. Salim has 
operated seven early-stage 
companies and is a frequent 
speaker on internet technologies, 
private equity and entrepreneurship. 


Accelerate change. Join the conversation. 
Visit the blog at www.wired.com/changeaccelerators 
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WHAT’S INSIDE 

Play-Doh 

Kids just can’t get enough flour, water, and borax! 


photograph by Andrew Betties 


FRAGRANCE 

Hasbro’s patent 
admits to vanilla, 
but that’s just 
to throw us off the 
scent. The real for¬ 
mula for this iconic 
odor is guarded like 
the crown jewels. 
After talking with 
New York perfumer 
Christopher Bro- 
sius, who offers a 
Play-Doh fragrance, 
we suspect that it 
draws from the aro¬ 
matic flowers of the 
heliotrope,aka the 
cherry pie plant. 

ALUMINUM 

SULFATE 

In baking, this 
astringent is used 
to leaven dough 
and can act as a 
stiffener to brace 
or scaffold the 
wheat’s gluten 
molecules. Bonus: 

It imparts a bitter 
taste, ensuring that 
hungry or curious 
preschoolers who 
take a bite of Play- 
Doh don’t make 
that mistake twice. 

BORAX 

This alkaline 
mineral is a 
common household 
cleaning—and 
ant-killing—prod¬ 
uct. It has antiseptic 
properties, 
and Play-Doh’s 
1965 patent sug¬ 
gests that it’s the 
preferred means of 
preventing bacteria 
and mold growth. 
Though Borax is 
banned in the US as 
a food additive, 
it is used in Iran to 
preserve caviar. 


PEG 1500 
MONOSTEARATE 

Along with the min¬ 
eral or vegetable 
oil, a 2004 patent 
suggests that this 
white waxy solid 
could be used to 
reduce the dough’s 
stickiness without 
letting it slip into 
sliminess. 

COLOR 

When introduced 
in 1956, Play-Doh 
came only in 
off-white. Red, 
blue, and yellow 
were added the 
next year, and a 
rainbow of other 
hues followed. Now 
it’s available in 43 
colors, and all of 
them meet the 
American Soci¬ 
ety for Testing and 
Materials standard 
for nontoxicity. 
—Patrick Di Justo 


FLOUR AND 
WATER 

This is what the 
other toy manufac¬ 
turers, with their 
clays, foams, and 
silicone-polymer 
modeling com¬ 
pounds, never 
seemed to grasp: 
Dough is cheap, and 
kids love to play 
with it. The 1965 
patent called for 
hard winter wheat, 
which is high 
in bindy, springy 
gluten; new 
Play-Doh formu¬ 
lations allow for 
wheat, rice, rye, and 
even tapioca. 


SALT 

Too much water 
could let enzymes 
go to work on 
the dough, turning 
the flour starches 
into simple sugars 
and leaving nothing 
but a sweet puddle. 
Making the dough 
about 10 percent 
salt (most bread 
dough is about 
1.5 percent) binds 
up any excess 
water. 

AMYLOPECTIN 

Straight-chain 
starch molecules 
have an annoying 
habit of attach¬ 
ing to themselves 
over time, push¬ 
ing out water mol¬ 
ecules and turning 
the dough stale. 
Scientists call this 
retrogradation. 
This waxy starch 
is a retrogradation 
inhibitor: Its 
branched structure 
resists clumping by 
providing hidey- 
holes for water 
molecules, keeping 
Play-Doh pliable. 

MINERAL OR 
VEGETABLE OIL 

Flour and water 
(and kneading) 
create the protein 
structures that give 
dough its plastic¬ 
ity. Once the water 
is locked up in the 
amylopectin reser¬ 
voirs, this lubricant 
helps keep the 
dough moist and 
counteracts some of 
the stickiness. 














Navigating Blind 

Claudia Folska’s mapping research will help improve cities for all. 


When she was 5, a degenerative retinal disease left Claudia Folska blind. As a result, 
she has an unusual perspective on how we can make cities more pedestrian-friendly. 
By analyzing the mental maps and walking routes of blind commuters, Folska—who 
is working on a dual doctorate at the University of Colorado Denver in urban planning 
and cognitive science—believes she can find ways to create urban landscapes that 
are easier for everyone to navigate. We asked her how this works, —jonah lehrer 


How did your blindness lead you to 
study urban design? 

My adviser suggested that I study how 
people without sight navigate cities. 
Blindness deprives you of the information 
that people normally rely on when getting 
around. If you can't see, then you can't use 
street signs or detect obstacles in advance 
or rely on visual landmarks. How, then, do 
people without sight find their way in a big 
city? Why are they not always lost? What 
are their internal cognitive maps like? 


That’s an interesting question, but 
how do you study it? 

I asked people without sight to draw 
maps of how they got from the local 
light-rail station to their destination. I 
instructed them to sketch their routes 
and verbally highlight any landmarks or 
obstacles along the way. The first thing I 
learned is that their maps were strikingly 
similar, regardless of onset of blindness. 
Although they were walking in a typical 
urban neighborhood, their paths were 


full of challenges. There was 
this one metal pole they 
called the DNA post, because 
everyone crashed into it 
and left behind a bit of their 
DNA. There was the "burn¬ 
ing bush," which was 
a badly placed shrub that 
gave people painful 
scratches. These might seem 
like minor details in urban 
design, but they quickly add 
up to make even a simple 
pedestrian route much less 
functional for everyone. 
Someone with sight 
might never notice these 
obstacles. 

Indeed, most people with 
sight, including designers, 
planners, and architects, 
do not notice the minuscule 
details. Some of the most 
revealing elements in these 
maps are the dead zones— 
empty spaces that are 
so pedestrian-unfriendly 
that blind people avoid 
them entirely. That's why 
it's so important to incorpo¬ 
rate this research when 
designing spaces. If blind 
people consistently avoid certain streets 
or intersections—if there are blank spots 
on their maps—that's a sign that urban 
planners need to focus less on cars and 
transit and more on pedestrians. It's not 
just about complying with the Americans 
With Disabilities Act. Paying attention to 
the sidewalk can create sustainable cities, 
neighborhoods that encourage all of us to 
walk. When our cities are easily navigable 
for the blind, we will have created a place 
that is safe and navigable for everyone. 




DATASTREAM MOST COMMONLY OSED PASSWORDS REVEALED IN LULZSEC’S SONY HACK, BY FREQUENCY 

SEINFELD // PASSWORD // WINNER // 123456 // SWEEPS // PURPLE // CONTEST // PRINCESS // PEANUT // MAGGIE // SHADOW // GINGER // 
9452 // MICHAEL // GEORGE // BUSTER // COOKIE // SUNSHINE // TIGGER // RBC123 // BAILEY // BASEBALL // SCOOTER // SUMMER // HARLEY 


photograph Bv Jamie Kripke 

















e) 2011 United Air Lines, Inc. All rights reserved. 







ft 



§ 0 “ 

Ye on 

Make our new app your 
one-stop travel center. 




Scan this QR code for more information. 


^ in 



, -/V' 




The new United travel app is like a travel toolkit. You can book flights. Check in and 
store your Mobile Boarding Pass. Even see your flight status, including departure gate, 
seat map and upgrade priority list. It’s one travel app with many applications. 


UNITED 



A STAR ALLIANCE MEMBER C- 








DEAR MR. KNOW-IT-ALL 

My daughter just got a job in a big 
city, anashe’s thinking about 
commuting by bicycle. Am I right 




L 
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BY BRENDRN I. KOERNER 




even the staunchest proponents 
of two-wheeled transport can't 
deny that bicyclists endure more 
injuries than their fuel-guzzling 
counterparts. A recent one-year 
study of nearly 1,000 regular bike 
commuters in Portland, Oregon, 
for instance, found that 18 percent 
suffered at least one injury, and 
about 30 percent of those wounded 
required medical attention. *1 But 
that's no reason to repossess your 
daughter's Schwinn. Her odds of 
perishing in a crash may be higher 
than if she were driving, but they're 
still pretty low: According to a 2006 
study by the Wisconsin Department 
of Transportation, there were just 
0.07 fatalities per every million miles 
traveled by the state's bicyclists, 
versus 0.02 fatalities for every mil¬ 
lion miles logged by cars. Also, the 
fitness-boosting benefits of cycling 
may outweigh the risks: A 2010 ► 
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illustration by Christoph Niemann 

















Manage our IT spend (but not at the expense of innovation) 
Keep an eye on costs and spark growth at the same time. 
Make my CEO just as happy as my CFO. 



do more 


Efficient IT Solutions from Dell can help your company 
shift up to 50% of technology spend to innovation through 
virtualization and managed services. So now everyone in 
the C-suite has something to smile about. 
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► Dutch study concluded that people who 
switch from driving to cycling for short 
trips actually increase their average life 
expectancy by up to 14 months. 

Instead of breaking into a cold sweat 
every time you imagine your daughter ped¬ 
aling to work, assuage your 
anxiety by buying her some 
solid headgear: The Portland 
researchers found helmets 
reduced serious injuries by 
70 percent. And encourage 
her to wear reflective cloth¬ 
ing and to avoid roads in poor 
condition—ordinary pot¬ 
holes are the cause of many a cycling injury. 

Still freaked? At least be thankful that 
your girl wants to rely on human power; the 
fatality rate for motorcyclists is roughly 35 
times higher than for car drivers. 


When you Google my 
name, a bitter blog post 
by an ex-girlfriend pops 
up. Should I preemptively 
mention and explain this 
to potential employers? 

Professional spinmeisters call this getting in 
front of the problem. And their first rule for 
determining when such a move is prudent 
is to assess whether uncloseting a skeleton 
can cause lasting harm. In other words, how 
big of an ass were you? Does your ex's criti¬ 
cism focus on the noisiness of your eating 


or your kitchen's foul stench? Then let it 
lie—reasonable folks will dismiss her post 
as simple sour grapes. 

But if she accuses you of more dastardly 
deeds, it's wise to take the initiative and 
seize the narrative. Opening up about your 
romantic failings may feel 
awkward, but brutal honesty 
has its rewards. According to 
a forthcoming study in the 
Academy of Management 
Journal , those workers who 
are the most upfront about 
their foibles during their 
job interviews are happier 
in their jobs and receive more positive per¬ 
formance evaluations. 

But be smooth about how you bring up 
the offending harangue. Virginia Kay of 
the University of North Carolina's Kenan- 
Flagler Business School, one of the study's 
coauthors, suggests waiting until the very 
end of a job interview, after you've made 
a solid impression. “That's a good time to 
say, Tm a bit concerned about my Internet 
profile, and I'm happy to answer any ques¬ 
tions about it.'" 

You could avoid this whole situation, 
of course, if your ex-girlfriend took down 
her post. Ever thought about rebuilding 
that incinerated bridge? Time heals many 
wounds, so maybe she's ready to abandon 
her wrath. But please be cautious if she 
wants to discuss the matter in a darkened 
alley—and insists that you come unarmed. 


My friend recently 
offered me some human 
growth hormone, which 
he swears has made 
himlookyears younger. 
Should I try the stuff? 

Contrary to what you've heard from celeb¬ 
rities and spambots, there is little evidence 
that HGH can help healthy adults repel Father 
Time. HGH research cited in the media focuses 
on undersized kids or elite athletes, popula¬ 
tions who use the drug for specific purposes. 
But when Stanford researchers reviewed the 
scant literature on HGH's use by healthy (but 
old) folks, they concluded that the drug “can¬ 
not be recommended as an antiaging therapy." 

Consider the reported adverse effects. 
Those range from soft-tissue swelling to joint 
pain, with an outside chance of acromegaly- 
abnormal growth of the hands, feet, and face. 
Are you willing to hazard those hazards on 
the off chance you might shed a fewwrinkles? 

Your pal's HGH may also be fake; some 
such black-market drugs are counterfeit. And 
you're aware that possessing HGH without a 
prescription is illegal, right? 

Instead of looking for a pharmaceutical 
shortcut, how about trying to look younger by 
putting in a little effort? Start running. Prac¬ 
tice yoga. Get the Bieber haircut. HQ 
//////////////////^ 

Need help navigating life in the 21st century? 
Email us afmrknowitall@wired.com. 




STATGEIST II CHARTING THE WIRED WORLD 


People we People we 

unfriended on stopped following 

Facebook on Twitter 



People who won’t stop sending us 
Google+ invites 


Churkey 



Duck 


“Holding Out Six Degrees 

for a Hero” of Kevin Bacon 

by Bonnie Tyler meme 



Things we fear will reenter public 
consciousness when the 
Footloose remake is released 
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RE S TO THE PURSUIT OF: 

thma less, than first. 


ery single- piece of my race car 
specially designed for racing, 
he enq'ne. The seat. The steering 
leel. £ven the vahe stems or 
ir u/tra-H^htwei^ht 0T-- &~atin<T 
heels. Everything except the oil, 
hich is qood enough to win 
raiqht out of the bottle. 
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HELIO CASTRONEVES 

Three-Time Indy 500 Champion 
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The synthetic so advanced, it’s used right off the shelf in Roger Penske’s IndyCars* 


pennzoil.com Not just oil, Pennzoil. 

'Team Penske IZOD IndyCar- Series cars use Pennzoil Ultra™ Euro 5W-40. 

Penske Racing, Inc. 2011 . All trademarks used with permission of their respective owners. ©2011 SOPUS Products. All rights reserved. 
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Bombs Away 

bomb. Such finds are common—during World War II, London was pummeled with 19,000 tons of bombs—and vintage 
ordnance can still blow (in 2010, three bomb-disposal experts were killed while digging up a 65-year-old 1,000-pounder 
in Germany). So UK projects often begin with a call to an outfit like Zetica, a leader in sniffing out subterranean muni¬ 
tions. Each year, Zetica finds more than 8,000 shells, bombs, and mortars in the UK alone. Here’s how. — mike olson 


A few years ago, construction for 
the 2012 Summer Olympics in 
London unearthed a gift from the 
Nazis: a 2,000-pound unexploded 



How to find WWII- 
era unexploded 
munitions: 



1 RESEARCH TARGETS 

One-tenth of the bombs 
dropped on the UK never 
detonated. Luckily, they left a 
paper trail. Zetica pores over 
vintage air-raid info and aerial 
photos in libraries and record 
offices to ID high-risk zones— 
mostly old industrial areas and 
known Luftwaffe flight paths. 



German Dormer 217 
bombers over London 



2 CALCULATE DEPTH 

Knowing that bombs may be 
at a site is half the battle. 

But how deeply buried are 
they? Zetica designed software 
that calculates how far the 
most common bombs (110 to 
2,200 pounds) can travel 
through various types of soil 
and rock at terminal velocity. 


3SCANTHE SCENE 

A surface-based magnetometer 
is used to detect ferrous objects. 
An electromagnetic survey 
can also be used to find ord¬ 
nance or fuse components that 
contain nonferrous alloys or 
brass. Special 3-D-imaging 
software helps visualize the size 
and shape of the objects. 


4 DRILL DOWN 

Surface-scanning methods 
can sniff out explosives 
down to only 5 feet. For 
searches to depths of up to 
65 feet, Zetica deploys 
a truck-mounted hydraulic 
system, which sends down a 
magnetometer housed inside 
a toughened alloy probe. 



5DIG, DEFUSE,DISPOSE 

When clients request that 
Zetica dig up unexploded ord¬ 
nance, police and military per¬ 
sonnel are called in to defuse 
and dispose of the munitions. 
But most of the time, bombs are 
left untouched—they haven’t 
blown yet, and it’s cheaper just 
to build around them. 



DATASTREAM DEADLIEST PATHOGEN-FOOD COMBINATIONS, BY ESTIMATED U.S. FATALITIES PER YEAR 


TOXOPLASMA IN PORK: 134 // LISTERIR IN DELI MERT: 104 // SALMONELLA IN POULTRY: 81 // TOXOPLRSMR IN BEEF: 78 // SALMONELLA IN MULTI-INGREDIENT OR PROCESSED FOOD: 72 // 
LISTERIA IN DAIRY PRODUCTS: 70 // NOROUIRUS IN NONMEAT MULTI-INGREDIENT OR PROCESSED FOOD: 68 // SALMONELLA IN PRODUCE: 63 // CAMPYLOBACTER IN POULTRY: 55 


□ □ □ OCT 2011 


illustrations by Jameson Simpson 
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^INSURANCE® 


This is the University of Farmers. A place where our agents are trained to help you enjoy the rewards of 
parenthood as you prepare for the joys of a fully loaded golf cart. For more information, visit farmers.com. 


'Securities offered by agents registered with Farmers Financial Solutions, LLC, 30801 Agoura Road, Building 1, Agoura Hills, California 91301. Member FINRA & SIPC. Life insurance issued by Farmers New World Life Insurance Company, Mercer Island, Washington. 
Insurance underwritten by Farmers Insurance Exchange and other affiliated companies. Visit farmers.com for a list of companies. Coverage not available in all states. ©2011 Farmers Group, Inc. 
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He Shoots! He 
Scores! He Splats! 

Tim Burke collects the goofiest, grossest 
moments in sports. 


The clock is ticking down. A championship is on the line. The players 
take their positions, and... Whoa! Did that dude just pick his nose? 

The answer to this and many other pressing athletic questions 
can be found at Mocksession.com, a collection of the weirdest, fun¬ 
niest, and most esoteric screengrabs and video clips captured from 
televised sports. The creation of 33-year-old Ohio native Tim Burke, 
Mocksession now offers more than 12,500 images, 500 animated 
GIFs, and hundreds of videos. It's a must-follow for those who want 
to see professional athletes doing hilarious things: Bong-smoking 
Olympic champion Michael Phelps looking high at a baseball game, 
a Cardinal seeming to spit in an umpire's face, and, yes, a University 
of Oregon wide receiver picking his nose during the last seconds of 
the National Championship game. 

Burke founded the site in 2006 while working on his PhD in com¬ 
munication studies at the Universitv of South Florida. He was trvine: 


to focus on his dissertation but kept get¬ 
ting distracted by his obsession with the 
Tampa Bay Rays. In an effort to follow the 
ball game and be productive at the same 
time, he hooked up a TV tuner to his com¬ 
puter so he could watch while he worked. 

But this just produced another obses¬ 
sion: capturing absurdities that the high¬ 
light reels missed. The more he watched, 
the more he saw fleeting oddities moving by at the speed of broad¬ 
cast: baseball viewed through a smashed-out camera lens, announc¬ 
ers in matching gaudy blazers, teammates flashing secret hand 
signals, hockey players knocked into next month. The thing to do, 
of course, was to share these finds with the world. 

Burke's preoccupation has led him to a new gig—video coordina¬ 
tor at SportsGrid.com. Meanwhile, Mocksession pulls in more than 
100,000 uniques per month. That's not to say it's all victory laps from 
here on out. For starters, Burke has to deal with the constant banning 
of his YouTube accounts. So far, he's burned through five or six. “ESPN 
leaves me alone,'' he says. “CBS, though, has been responsible for two 
or three accounts getting banned." But 
Burke is unstoppable, as long as there are 
humans, televised sports, and boogers. 

— ERIK MALINOWSKI 






N 



M 


„ 4 


r 


r 


□ □ □ OCT 2011 






















UNCONVENTIONAL CHIC 


LACOSTE 


NEW YORK • LOS ANGELES • MIAMI 
LAS VEGAS • CHICAGO • DALLAS 
HOUSTON • SAN FRANCISCO * HONOLULU 

SHOP.LACOSTE.COM 







When Galaxies Collide 

The Milky Way is on a path of destruction. In 5 billion years, it will smash into Andromeda, the 
biggest spiral galaxy in the neighborhood. The collision will create legions of giant new stars, 
up our quotient of radiation-spewing supernovas, and feed a lot of matter into the mouths 
of massive, massive black holes. Beyond that, there are a whole lot of maybes and probablys. 

The quest to understand exactly how the bust-up will happen is giving scientists a 
good excuse to rubberneck elsewhere. Using images from two NASA space telescopes—the Spitzer, which cap¬ 
tures infrared, and the Galaxy Evolution Explorer, which picks up ultraviolet—Lauranne Lanz of the Harvard- 
Smithsonian Center for Astrophysics and her colleagues are cataloging cosmic train wrecks. The result of their 
research is more than 50 images of galaxies in different collision states. The collection helps us understand our 
galaxy’s future by zooming in on crashes past, —rachel swaby 



Three Different Galactic Smash-Ups 

Example 1: PURSUIT Example 2: IMPACT Example 3: MERGER 



Separated by 160,000 light-years, the galax¬ 
ies NGC 470 (left) and NGC 474 (right) are 
on the approach. Eventually, they will swing 
past each other, pulled in by gravity and 
propelled by inertia, before turning back 
to hit head-on. In these images, ultraviolet 
light appears blue, and infrared appears 
green (near-infrared) and red (mid-infrared). 


When these two systems (NGC 935 and 
1C 1801) smash, gasesare compressed 
and heated, becoming dense enough 
that fusion starts. Then stars are born 
(shown here in blue). This process is a 
little slower than American Idol. The large 
star belowthe galaxies is much nearer than 
thetrain wreck, in our own Milky Way. 


Finally, two become one. “These galaxies 
are so indistinguishable that the pair has 
only one name,” Lanz says of NGC 520. Tidal 
tails stretching from the top right to the 
bottom left show stars, gas, and dust ripped 
from the central galaxies. When the crash 
with Andromeda happens, our own sun may 
be one of those tossed out into exile. 



Even the distribution of the 
seeds is carefully controlled. 



Perfection 
of the Buns 

Engineers take 
the chance out of 
baking. 

Chains like McDonald’s are 
committed to gastronomic 
perfection. And by perfec¬ 
tion we mean utter unifor¬ 
mity. Most fast food giants 
have strict specifications 
for their suppliers to make 
sure that no unique or dis¬ 
tinguishing features creep 
in, right down to the place¬ 
ment of sesame seeds on 


the buns. To meet those 
exacting standards, the 
bakers at Flowers Foods 
in Thomasville, Georgia, 
inspect their freshly baked 
buns manually using cali¬ 
pers and a colorimeter. But 
with a production line that 
runs at about 1,000 bpm 
(buns per minute), a slipup 
could require trashing hun¬ 
dreds of pounds of blem¬ 
ished carbs. Engineers at 
the Georgia Tech Research 
Institute have devised a sys¬ 
tem for inspecting bread- 
stuffs automatically, using 
image-processing technol¬ 
ogy. A camera trained on 


the production line cap¬ 
tures an image of each bun, 
and software analyzes its 
color to determine whether 
it’s over- or undercooked, 
then adjusts the oven 
accordingly. The program 
also checks the bun’s shape 
and diameter and the dis¬ 
tribution of garnishes, like 
sesame seeds or a corn- 
meal dusting. Ovenmaker 
BakeTech is working to 
commercialize the proto¬ 
type, which has been saving 
Flower’s buns for the past 
year. May you never get 
stuck with a unique baked 
good again. —RachelZurer 
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Aaaah, the sprawling server room. It's familiar territory. And we have the innovative technology 
to get you out. The HP Proliant portfolio is virtualization-ready and will lead the way to data 
center efficiency. Our HP-trained solution architects will help get you the most out of your 
investment. And before you know it, you’ll arrive at your virtualization destination. 

Get double the guidance at CDW.com/hpservers 
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A Pretty 
Potty 

Sitting in the lap 
of luxury. 



A typical hardware-store toilet costs a hun¬ 
dred bucks. A fancy upscale fixture costs 
maybe $500. But for lavatory connoisseurs, 
there’s a parallel-universe luxury market 
where the bathroom throne costs more than 
a widescreen plasma TV. A few years ago, 
the Toto Neorest 600 caused a stir with 
its silent flush technol¬ 
ogy, remote control, and 
$5,800 price tag. Now 
Wisconsin-based Kohler 
splashes back with its 
new $6,390 Numi. It’s the 
state of the crapper art. 

—bob PARKS 


What You Get From a $6,000 Toilet 

1 A 1.28-gallon flush for big jobs and 

a 0.6-gallon flush for number-ones, an 
industry low that uses 25 percent less 
water than standard dual-flush toilets. 
(Think of how much money you’ll save!) 

2 A motion-detector automatically 
opens the lid and can tell when you’re 
standing, which triggers a low-water flush. 


3 The retractable self-cleaning bidet 
wand is fully controllable. Use the toilet’s 
remote to aim the stream, adjust water 
pressure and temperature, and switch 
on the air dryer. 

4 The heated seat can be adjusted 
to your preferred temp, and you can 
direct ground-level vents to blow 
warm air at your bare tootsies if you 
forget slippers. 


5 The 15 x 26-inch bowl automatically cleans 
itself and has a charcoal air filter to eliminate 
off odors. Ambient lighting through translu¬ 
cent side panels helps set the mood. 


6 Plug in your MP3 player or 
switch on the FM radio using the 
touchscreen wireless remote. "" 
Then rock out (or drown out, um, 
sounds) with the 15-watt speakers 
built into the toilet’s behind. 







3 Smart 

Things 

About 

Banana 

Peels 


THEY’LL CLEAN water. Banana 
peels aren’t just a propforslap- 
stick comedians. Study after study 
shows they can filter water by 
absorbing toxins, especially heavy 
metals in industrial waste like lead, 
copper, cadmium, and chromium. A 
recent study in Brazilfoundthatthe 
same batch of minced peels could 
maintain its purification abilities 
through 11 washes. New peel pro¬ 
cessing technology could one day 
make decontamination cheap. 


they glow blue when they’re ripe. 
Ever looked ata banana under a 
black light? Neither had scientists 
until 2008, when they discovered 
that the fruit fluoresces bright indigo 
at the peak of its ripeness. The glow¬ 
ing is the result of a chemical that’s 
created asthe green chlorophyll in 
the peel breaks down. Researchers 
think this might help banana-eating 
animalsthatcansee UV light, such 
as insects and bats, to know when 
it’s time to chow down. 


THEY WON’T GET YOU HIGH, but they 
might make you healthier. Sorry, 
hippies—the highs promised 
during the 1960s “mellow yellow” 
peel-smoking craze turned out 
to be all in users' heads. But 
banana peels, especially green 
ones, could be a source of dopa¬ 
mine and other antioxidants for 
producing nutraceuticals. One 
study even found that banana peel 
extract could helptreatenlarged 
prostates. —Rachel Zurer 
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illustration by Alex Eben Meyer 
























BULOVA PRECISIONIST 



THE WORLD'S MOST ACCURATE WATCH 
WITH A CONTINUOUSLY SWEEPING SECOND HAND 


RECISIONIST 


CHAMPLAIN 

COLLECTION 


Most quartz watches are accurate to 15 seconds a month - 
Bulova Precisionist is accurate to 10 seconds a year. 

The key is Precisionist’s unique three-prong quartz crystal, 
which produces a vibration frequency of 262.144 kilohertz (kHz), 
eight times greater than the usual two-prong crystal and the 
highest of any watch available today. And, the innovative design 
of the Precisionist movement reduces the effects of temperature 
variation without using a high maintenance thermo-regulating 
integrated circuit. 

The result is a watch that is extraordinarily precise, yet so 
easy to operate. 

bulovaprecisionist.com 


Bulova 


SINCE 1875 


AVAILABLE AT MACY’S 


DESIGNED TO BE NOTICED 






YOU’LL STILL HAVE STOPS TO MAKE 
THE GAS STATION JUST WON’T BE 
ONE OF THEM. 

2011 JEER GRAND CHEROKEE 


With a best-in-class driving range of more than 500 miles per tank,* 
when and where you stop is up to you. 


THE THINGS WE MAKE 
MAKE US. 























EQUATION 

Radiocarbon Dating 


How archaeologists use a cosmic isotope 
to determine how old things are. 


Right now, 40,000 feet overhead, a cosmic 
ray is sending a neutron smashing into a 
nitrogen atom, smacking a proton out of 
its nucleus and forming an isotope called 


carbon-14. Armed with the 
equation below, archaeolo¬ 
gists use these atoms to pin¬ 
point how old the Dead Sea Scrolls are, or the 
drawings in Chauvet Cave, or Otzi the Iceman. 

Living things constantly consume car¬ 
bon-through photosynthesis, for plants, 



and for animals, ingestion of those plants. 
The atmospheric ratio of carbon-14 to regu¬ 
lar carbon-12 remains consistent at one part 
per trillion, so if something is alive, one- 
trillionth of its carbon atoms will be C-14. 
But once a plant or animal dies, its carbon-14 
is no longer replenished. C-14 is radioac¬ 
tive and unstable, with a half-life of 5,730 
years, which means that half the atoms will 
turn back into nitrogen over that period. 
That rate of decay is key to gauging age. 

Archaeologists use mass spectrometry 
to determine how much C-14 is in an object, 
then plug that into the equation to figure 
out how old it is. —julie rehmeyer 



Amount of carbon-14 
detected in the sample 

Amount of carbon-14 in 
the sample at the time of 
death, which would have 
been a trillionth of the total 
carbon present 

Half-life of carbon-14: 

5,730 years 


What we’re solving for: time 
elapsed since the thing—or 
the organic materials used 
to make the thing—died 




Most Dangerous 
Object in the Office: 

Lee Production 
Pot IV Electric Melter 


Mark Zuckerberg only eats meat that he himself has killed. So from now on, 
we’re only using paper clips that we ourselves have cast from molten metal. 
And we can do it right at our desks, thanks to the Lee Production Pot IV Elec¬ 
tric Melter. Typically used for making bullets, the 500-watt heater on this desk¬ 
top foundry can hit 900 degrees Fahrenheit—more than enough to liquefy 
lead, tin, zinc, and pewter. What’s that? 

Do I know what happened to your D&D iPad Extra: To see the melter 
figurines? Um, no, but check out these in action, download wired 
hand-forged paper clips! —Aaron Rowe from the iTunes Store. 


DATASTREAM POWER CONSUMPTION (WATTS) 

CLOTHES DRYER: 5,000 II CHEUY U0LT (CHARGING): 3,300 II ELECTRIC CHRIN SHU: 1,600 // URCUUM CLERNER: 1,400 // HRIR DRYER: 1,200-1,875 // C0FFEEMRKER: 900 II 
REFRIGERATOR: 725 II BLENDER: 400 II 46-INCH PLRSMfl TO: 280 II DESKTOP CPU: 120 II CLOCK RADIO: 10 // IPRD I CHARGING 1: 10 II IPHONE (CHARGING!: 5 


□ E3 □ OCT 2011 


illustration by Mario Hugo 














IS ALSO CHANGING THE GAME 
FOR EMPLOYEES AND FANS 
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PROGRESS IS EVERYONE'S BUSINESS 


When a major league team had the vision to start their own sports network, they needed 
more than capital. They needed a strategic investor. Together, we helpecLcreate the 
#1-rated Yankees Entertainment and Sports Network. Now, over a hundred employees 
help millions of fans worldwide connect 24/7, in HD and online. And sports entertainment 
has a new playbook to follow. See the story at goldmansachs.com/progress 



Watch the story 
on your 
smartphone. 


©2011 Goldman Sachs. All rights reserved. Progress Is Everyone's Business is a tradem^Bp^ppS* 















CLIVE THOMPSON 

Never Forget 

Quick! What were you doing this time last year? Memory engineers help you recall. 




do you remember what you were doing a year ago today? 
Daniel Giovanni does. A social media specialist in Jakarta, Indo¬ 
nesia, he recently began using a clever service called 4SquareAnd7YearsAgo. The 
service plugs into your Foursquare “check-ins”—those geotagged notes show¬ 
ing where you ate, drank, and socialized. Each morning, it finds your check-ins 
from precisely one year earlier and emails you a summary. 

The result is a curiously powerful daily jolt of reminiscence. I talked to Giovanni 
on July 20, the one-year anniversary of his thesis defense, as he looked over the 
check-ins for that day. According to the recap, he arrived on campus at 7:42 am to 
set up (with music from Transformers 2 pounding in his head), left the building 
at 12:42 pm after getting an A, then hit a movie theater to celebrate with friends. 
Giovanni hadn't thought about that day in a long while, but it all came rushing back. 

“It's like this helps you reshape the memories of your life,” he told me. 

4SquareAnd7YearsAgo is an example of a new trend I call memory engineer¬ 
ing—the process of fashioning our inchoate digital pasts into useful memories. 

Right now, of course, our digital lives are so bloated they're basically impon¬ 
derable. Many of us generate massive amounts of personal data every day— 
phonecam pictures, text messages, status updates, and so on. By default, all of 
us are becoming lifeloggers. But we almost never go back and look at this stuff, 
because it's too hard to parse. 

Memory engineers are solving that problem by creating services that reformat 
that data in witty, often artistic ways. 4SquareAnd7YearsAgo was coinvented 
this past winter by New York programmer Jonathan Wegener, who had a clever 
intuition: One year is a potent anniversary that makes us care about a specific 


moment in our past. After devel¬ 
oping the Foursquare service, 
his team went on to craft Past- 
Posts, which does the same thing 
with Facebook activity, and it 
has amassed tens of thousands 
of users in just a few months. 

"There are so many trails 
we leave through the world,” 
Wegener says. "I wanted to make 
them interesting to you again.” 

Lifeloggers have long touted 
the "total recall” that's achiev¬ 
able if you obsessively store 
and organize personal records: 
Never forget a thing! But 
Wegener has found that less can 
be more. When you show some¬ 
one their year-old check-ins and 
nothing else, it's a very crude sig¬ 
nal—just a bunch of points on a 
map. But our brains seize these 
cues and fill in the details (even 
if inaccurately). It's geolocation 
as a Proustian cookie. 



At the moment, most mem¬ 
ory engineering is "episodic,” focused on your 
personal experiences. Memolane and Patch- 
life, for example, take your photos, tweets, 
and even music listening and turn them into 
a scrollable diary. 

But these techniques can also work with 
"semantic” memories of facts and info. Last 
winter, Amazon released a clever app called 
Daily Review, which takes your Kindle clippings 
and redisplays them for you weeks or months 
later—timed on a schedule that's designed to 
help you absorb your reading more deeply into 
your brain. It's like a book that leaps off the 
shelf every once in a while and reminds you of 
the stuff you've highlighted. EEQ 
/////////////////////////^^^^ 
email clive@clivethompson.net. 
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Smarter business for a Smarter Planet: 


Making the fastest people in the 
city of Madrid 25% faster. 

To put emergency responders on the scene as quickly as possible, you need more than fast cars and good radios. 
You need to orchestrate absolutely everything about the organization, synching not just the people from the different 
agencies—fire, ambulance, police and traffic agents—but all the processes and technology that serve them as well. 
The city of Madrid did just that—with help from an IBM business process management solution that integrates the 
disparate applications, data and processes of its different agencies. Since implementing this solution, the city has 
reduced Madrid’s emergency response time by 25%. 


A smarter city is built on smarter software, systems and services. 
Let’s build a smarter planet, ibm.com/response 






A data visualization of emergency 
incidents in Madrid between 2009 and 2010 


International business- Machines.CorpJ registered in many jurisdictions worldwide. Other product and service names 
iis..available on the Web at www.ibm.com/legal/copytrade.shtml. © International Business Machines Corporation 2011. 
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A few parts from RadioShack® and a little ingenuity can really go a long 
way. In fact, this “Sprite” satellite, which was built by Zac Manchester and 
Dr. Mason Peck from Cornell University, was just launched into space by 
NASA and will soon be transmitting data for important research back to 
Earth. To get the full story and see dozens of other Great Create projects, 
along with building basics and hard-to-find parts, visit RadioShack.com/DIY. 
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fetish Fresh TWisf 


Before building prototypes of 
the Knoll Generation Chair, 
designers spent hundreds of 
hours watching video of office 
workers. What they learned: 
Nobody sits still. Even the most 
slothful desk jockeys lean, twist, 
and turn. Where ordinary office 
chairs have rigid frames that 
limit movement, the Generation 
boasts an elastomer backrest 
that’s moreflexiblethan a side¬ 
show contortionist. Bend, twist, 
stretch out for a nap—you’ll 
feel almost weightless. Even 
better, the slick, nearly tip-proof 
base could give the clumsiest 
oaf a Shaolin level of stability, 
so you can recline without fear 
of cracking your head open. 
wired Dense foam cushion is 
a real tuckus pleaser. Cantile¬ 
vered arms allow you to sit side¬ 
saddle. tired Expensive. Very 
tough to disassemble. Limited 
adjustment range rules it out for 
people over 6' 3". $1,195 
—Aaron Rowe 


photograph by Jens Mortensen 
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REVIEW ROUNDUP 

Leaf Blowers 


Jetpacks they are not. But when else do you get to wear an engine 
on your back? And if you’re facing down a big leafy suburban plot, 
a blower can salvage your weekend. —David Wolman 




Leaf blowers are polarizing. As with pit bulls and Jersey Shore cast members, 
standing outside with one can run you afoul of both neighbors and the law. 

Due to concerns about noise and emissions, these machines are banned by hun¬ 
dreds of cities and towns nationwide, along with several neighborhood associa¬ 
tions. So check with the relevant authorities before buying. 


ARE THEY 
ALLOWED 
WHERE YOU 
LIVE? 


The EPA has been raising standards since 1995, when as much as 25 percent of leaf- 
blower exhaust was raw, unburned gasoline. Starting with the 2012 model year, 
new blowers will run 80 percent cleaner than their 1995 counterparts. New designs, 
better mufflers, and electric options have also squelched some of the neighbor- 
alienating roar. Still, wait until after 10 am. Please. 


WHAT 
ABOUT THE 
NOISE AND 
EMISSIONS? 


Gas-powered models come in either two-stroke or four-stroke designs. Two-stroke 
motors, common in older blowers, use a single crankshaft revolution per piston cycle 
(one upstroke and one down). This puts intake and exhaust in the same cycle—part 
of the reason that two-strokes are such polluters. Four-strokes, which have one cycle 
for intake and one for exhaust, tend to be heavier but also cleaner. 


WHY DOES 
THE ENGINE 
MATTER 
SO MUCH? 


Sure, an ergonomic rake is fine for a single-tree urban plot (try the Flexrake CF224W for $15), but if you’ve 
got a bunch of children waiting for you to clear a field so they can start soccer practice, you need more 
horsepower. The easiest way to think about this is to look at the type of lawn mower you own. If you have 
enough acreage to justify a riding mower, you’ll need a blower with serious airflow, more than 90 mph. If all 
you need to maintain your suburban oasis is a push mower and a kid with a broom, a less powerful electric 
model will do, though those generally struggle with wet, heavy debris. 


photographs by Jens Mortensen 



















A PARTNERSHIP TO BEM^m 
ENVIRONMENTAL CHARITIES 

Leonardo Dicaprio and TAG Heuer have joined : together 1 
to contribute to the Natural Resources Defense Council. 
«For nearly 40 years, NRDC has led the environmental 
movement to protect our planet. I have been a proud board 
member since 2003. To get involved please visit www.nrdc.org.>> 


HP TAGHGUCf 

SWISS AVANT-GARDE SINCE I860 


866.675.2080 tagheuer.com 








HOW WE TESTED 


We took these machines to a neighborhood baseball 
diamond to repeatedly corral and relocate a 
whole ballpark's worth of leaves and debris over 
several days, testing not just for blowing power but 
also for noise, durability, and comfort. 


1. Husqvarna 356BT 2. Makita BBX7600CA 

X-Series In case any neighbors didn't 

Itturns outthat Swedish hearyou announce at the 

design elegance extends to Labor Day barbecue that you 

powertools. The two-stroke, just bought a clean-burning 

22-pound Husqvarna is rela- blower, the Makita has four 

tively quiet (64 dB—think of stroke emblazoned on both 

an idling scooter) and was the shoulder straps. Unfortunately, 
most comfortable unit in our those straps hook to the unit 

test. All blowers push against at justa single point behind 
your right shoulder when you your neck, possibly the worst 

hitthethrottle, but the 356BT place to concentrate the load, 
has a snug waist belt that It’s an ergo no-no that even the 

shifts much of this force away most hardened Sherpa would 
from your spine and onto find objectionable, especially 

your hips. And the adjustable considering that this beast 
control handle lets you dial weighs nearly 25 pounds. But 

in the fit until the nozzle feels given the brute air speed-up 
like an extension of your arm. to 195 mph (claimed)—you 

wired Sleek design. So ergo- won’t have to wear it for long to 

nomic you’ll feel like Sigour- get the job done, wired Power! 

ney Weaver strapped into Nice price, tired Marquis 

the loader and ready to battle de Sade ergonomics. Tied for 
^ aliens, tired Engine is a _ loudest in our test, rated 

H two-stroke stinker. $480 H at 74 dB. $430 


3. Echo PB-770H 4. Stihl BGA 85 

With its air speed clocking in at Stihl's featherweight (9.6- 
more than 200 mph (claimed). pound) lithium-ion-powered 
the PB-770H will make quick handheld has a top air speed 

work of large areas and of just 103 mph. That's at the 

unhinge even the most stub- high end of what other battery- 

born muddy leaves. The 24.3- powered blowers are capable 
pound unit’s cushy shoulder of, however, and it was plenty 

straps are a plus, though the for our leaf wrangling. The 

comfort benefits are under- Stihl is also more maneuver- 

mined by an inexplicable lack able and precise than backpack 
of a waist strap. You have models. It can reach over and 

to fight to counter the pres- around hedges and yard furni- 

sure against your right side ture for strategic blasts instead 

every time you hit the gas. The of unleashing a 200-mph hur- 
left-handed throttle control ricane from 15 feet away. Still, 

won't be for everyone, but we even 9 pounds starts to feel 

liked having aim and throttle heavy without a shoulder strap, 

in separate hands, wired wired No gas emissions. Pre- 

Huge blast force. Plush shoul- cise control, tired Not every- 
der straps, tired Heavy. 74 one has Albert Pujols forearms, 

neighbor-waking decibels. No Same 64-dB rumble as some 
waist belt means a thorough gas-powered models. Battery 

_ core workout every time _ ($150) and charger ($50) 

H you use it. $500 H sold separately. $300 
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OMNI-HEAT ELECTRIC 

WARMTH AT THE TOUCH OF A BUTTON 


WIMHOF 

AND HIS MENTAL THERMOSTAT 


-irrnii. 


Hours of heat on demand 


Rechargeable batteries 


High tech 


Years of brutal training 


Questionable judgment 

No tech 



WATCH OMNI-HEAT ELECTRIC VERSUS WIM HOF 
at COLUMBIA.COM/WIMHOF and judge for yourself. But, with 
due respect to Wim, we think you'll find pushing a button for hours 
of warmth much easier than his methods for braving the cold. 
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Trying stuff since 1938 
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A Scan to learn more 
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REVIEW ROUNDUP 



Car Share Services 


It’s never been easier to be earless in the city. Not because of a boom in public 
transit, but because of car-sharing services, which make owning a vehicle akin to 
paying for a nanny instead of hiring the occasional babysitter. —Josie Garthwaite 


i i n-gj 


THE BASICS 


WHERE DO 
THE CARS 
LIVE? 


HOW DOES 
THE 

SYSTEM 

WORK? 


WHAT 

ABOUT 

INSURANCE? 


Established companies like Zipcar have parking lots sprinkled throughout urban areas, 
while newer P2P services connect drivers with private owners (a nice way to make 
extra money, given that the average car sits unused for 22 hours a day). Most systems 
use smartphones, GPS tracking, social networks, RFID cards, and the real-time web to 
connect drivers with vehicles, often within minutes. 

Drivers typically sign up online for memberships, often choosing a subscription plan 
or a monthly minimum payment. Reservations take a few taps on a phone, and unlock¬ 
ing the car can be as easy as touching a smartcard to the windshield. Usually keys 
and a gas card will be waiting inside the vehicle, though some car-sharing networks, 
especially P2Ps, require an in-person key exchange. 

The services in our review all include rental coverage, which varies by company. A 
2011 California law called AB 1871 protects car owners in P2P networks by stating that 
the owner’s insurance is not liable during a rental period as long as the P2P service 
has coverage and the owner’s rental revenue does not exceed the expense of owning 
and operating the vehicle. Several other states are considering similar laws. 


BUYING ADVICE 


AAA estimates that the average American who owns a small sedan and drives it 10,000 miles a year 
spends $5,860 per annum on car ownership. For that, you could log up to 20 hours a week through a 
car-sharing outfit. 

But many providers limit each rental to three or four days and start charging extra fees after 160 
miles per day. So for errands and the occasional weekend getaway, a car-sharing setup can save you 
time and money. For longer commutes or out-of-town trips, you’re better off buying a car or using 
a traditional rental agency. 


TURN THE PAGE FOR REVIEWS. 
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It’s FLAT OUT THE FUNNIEST 
PERFORMANCE OF THE YEAR.” 


-Shawn Edwards, FOX-TV (Kansas City) 
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“CAMERON DIAZ GETS AN A+! 

- Sw*n byww / FOX-TV (Kansas OrY) 


Includes Both Unrated and Theatrical Versions 

Get it First Digitally on Oct. 4 th 

J a Download movie on 

^ . 3iii3zon.com yxU •iTunes 


PlayStation. Network 


Digital Movies 


Check out this Unrated 
Behind-The-Scenes Clip 


SCAN TO OWN! 


Get the free mobile app at 
http://gettag.mobi 


111 HISisis tiSliicn CHOW 11! JUSTIN lllll IUCV 010 JOHN MICHAEL HIGGINS all SEGLL 


MUSIC 
SUPIBYISION 8T 


MANISH HAVAI TOM WOLTE “'SHIMS SOEBOA McGUIRE ,,n «TARA TIMPUNt ~mm 
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-“-SAUlB 010,1Mb SC10IMS JAKE KASDAN LEE EISENBERG GENE STOPNIISKT wl gGENE STUPNITSKY t EEE EISEHIEiG 
“JIMMlf MIIEEO DAVID UOUSEHGIIER ,,ltr «JAKE KASOAN Extended Version 


On Unrated Blu-ray” 

ocr. l8 TH 

ALSO ON DEMAND AND PPV 


COLUMBIA!" 
PICTURES L 


mosaic I www.BadTeacher-Movie.com | 


Theatrical Version 


Special Features and BD-Live Content are Not Rated. 


I UNRATED I 

This unrated extended 
version contains material 
different from the original 
R-rated version 


©2011 Columbia Pictures Industries, Inc. 

All Rights Reserved. 
© 2011 Layout and Design Sony Pictures 


All Rights Reserved. 
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3. Relay Rides Unlocking your rental is easy with this P2P ser¬ 
vice (you just use a smartcard), taut reserving by location is a bit 
trickier. Cars—generally 2000 models and newer—are listed by 
intersection but can be anywhere within a three-block radius. You 
don't get the exact location until a few minutes before your reser¬ 
vation period. And with about 100 cars split between San Francisco 
and Boston, the fleet is thin. We had to bike to every car. wired Low¬ 
est prices in our roundup. Up to 160 miles per day before mileage 
charges kick in. tired Mileage fees also start after 20 miles per 
_ rental hour. Cars maintained by private owners, so cleanli- 
■ ness varies. From $2 per hour 


4. Getaround This California-only startup asks you to designate 
up to five cars for your rental period, and the first owner to accept 
wins your business. Getaround allows models dating back to 1995, 
so you could land anything from a clean VW Beetle to a cologne- 
swamped Scion with beads on the mirror. We got both. The VW had 
a Carkit installed, which let us unlock it with our smartphone, but we 
had to pick up the Scion keys from a clerk at RadioShack. We also 
found a Tesla Roadster ($50/hour). wired Lock and unlock with 
your phone. $1 million insurance policy included, tired $30 per hour 
_ for late returns. Unpredictable response times. Frequently 
H requires in-person key exchange. From $5 per hour 


1. Zipcar Zipcar’s presence in more than 100 US cities, plus 
Toronto, Vancouver, and London, gives it by far the largest foot¬ 
print of any service. You can use the mobile app to reserve your car 
and your membership card to unlock it. Even with just 20 minutes' 
notice, we always found cars at our nearest Zipcar lot. The fleet of 
new and mostly compact cars works for quick errands, but a limited 
selection of SUVs and trucks means large loads require more plan¬ 
ning. wired Two-tap process for extending reservation. Website 
sorts by price or location, tired No sorting results in mobile app. 

Insurance covers just $300,000 per accident, regardless of 
■ how many cars and people are involved. From $7.75 per hour 


2. City CarShare The reliable San Francisco nonprofit has 
more than 330 cars stationed at 180 Bay Area sites. There’s no 
app, but the mobile version of the website works well and lets you 
extend reservations by 15.30. or GO minutes, though the only way to 
shorten is to log onto the full website or suffer through a voice-oper¬ 
ated system. If you trip the hair-trigger fraud system—like if your 
billing address says “suite" and CarShare has "apt.” on file—you’ll 
have to pick up the key fob in person, wired Low price. Minimum 
rental period of just 15 minutes. $1 million insurance coverage. Gas 
_ included, tired Mobile site lists locations in a drop-down rather 
■ than on a map. From $5.50 per hour, plus $0.35 per mile 


Car Share Services 


HOW WE TESTED 


We evaluated standard provid 
ers Zipcar and City CarShare 
and P2P services RelayRides 
and Getaround on midday 
errands, rush-hour commutes 
and evening outings on the 
streets of San Francisco. 




Products are rated on a scale of £ to 
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THE DATA CENTER fS HERE 


When you create a cloud-optimized network, 
your whole business can do more. You can push 1 
high-bandwidth applications to the very edges of 
the network in seconds. You can reduce complexity 
and management issues. Imagine a network that 
works the way you always thought it should. 


The answer is Brocade 


Brocade can help you create a cloud-optimized 
network that’s flatter, simpler, and more automated 
than ever before. 90% of the Global 1000 already 
rely on Brocade, as do two-thirds of the world’s 
Internet exchanges. 


Find out what Brocade customers already know. 
Visit brocade.com/everywhere 


BROCADE 


© 2011 Brocade Communications Systems, Inc. All Rights Reserved. 

















Autodesk’s Photofly service stitches together 2-D photos of real- 
world subjects into digital 3-D models. 


The resulting point clouds can be converted into CAD files, which 
can then be exported in any number of formats. 


Using the 3-D data, models can be extruded, cut, or milled out of 
almost any material. (Hey,it even gotthe hairright!) 


WIRED 

EDITOR IN CHIEF 
CHRIS ANDERSON 


3-D modeling used to require lasers and special 
image-capture studios. But with Autodesk’s free 
Photofly desktop app, anyone with a camera can 
turn real-world stuff into 3-D digital images. The 
resulting files can be output to a 3-D printer to fab¬ 
ricate replicas of existing objects or even busts of 
you and your friends. —Aaron Rowe 


Autodesk Photofly 

Photogrammetry is a method of 3-D modeling that 
stitches together 2-D photos to create digital models of 
almost anything—rooms, toys, even people. It requires 
some serious processing power, though, and the results ' 
have tended to be rough. Photofly shifts the number¬ 
crunching burden to the cloud. Even better, it’s quite 
user friendly. You upload your images, and about 10 min¬ 
utes later you get a .3dp file preview. The results can be 
stunning, but you’ve got to work for them. 

The detailed tutorial video suggests that you circle 
your subject, snapping overlapping photos every 5 to 
10 degrees. You end up with roughly 40 to 60 photos, 
which translates into a lot of meticulous shutter time. 
The experimental software looks for distinctive fea¬ 
tures—an earring, a button, a light switch—that it can 
use to align the images and weave them together into 
a finished model. 

Of course, it's not that simple. The software struggles 
with shadows, reflections, uneven lighting, and mono¬ 
chromatic surfaces. With the help of a patient assistant, 

I set about making a model of my own head. But our first 
few tries looked mostly like the melting-face guys in 
Raiders of the Lost Ark. Other attempts left huge holes 
in my face where the software had simply skipped over 
photos it didn’t like. 

Using the .3dp preview as a guide, you can add in new 
photos where the software left gaps and trim out back¬ 
ground scenery, which can trip up the stitching process. 
It’s tedious but straightforward. Once that’s done, you 
can export the final file and order a 3-D printed version 
from a service like Shapeways or churn one out on your 
own MakerBot. 

Photofly is nowhere near precise enough for, say, 
replacing a discontinued gas cap for your car (I tried), 
but if you want to swap out the heads on action figures 
with miniature doppelgangers of yourself and your 
friends (you know you do), now you've got the power. 

wired Fantastic documentation, including a quick- 
start guide and video tutorial. Lack of pro features keeps 
the bar to entry low. It’s free, tired Requires Mendelian 
patience. Struggles with monochrome, reflective, and 

□ translucent objects. While getting started is easy, 
getting good takes a lot of practice. Free 
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up a visibly smart, delectably stunning 
cperience, with the power of the 2nd generation 
Core™ i5 processor in your PC. 


nef Richard Blais' 
licken Pate with 
quid Nitrogen Frozen 
nerries and Chocolate 
azelnut Sauce 



Flip the page for a 
chance to an 
Intel prize package. 
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Stunningly 
Scrumptious 
Treat 

What do a 2nd generation Intel® Core™ i5 
processor and gourmet meals have in comma 
Both bytes and bites combine stunning visua 
that provide a feast for the senses. Atlanta- 
based chef Richard Blais shares that approac 
blending modern techniques with traditiona 
flavors to create sensations that will both 
surprise and delight his guests. 


"AS A CHEF, I’M 
always trying to 
reinterpret classic 
dishes by using 
technology to 
make them not only 
delicious but a new 
dining experience." 


VISIBLY SMART PERFORMANCE 
WITH A BOOST 
With features that automatically 
speed up your PC and make fast 
work of editing and sharing videos, 
the 2nd generation Intel® Core™ i5 
processor is a visible time saver. 
To see this video of Richard 
demonstrating his signature 
cooking methods, visit 
VisuallyCreative.com/RB. 


"MY MODERN TAKE 
on oysters involves 
dripping horseradish 
sauce into liquid nitrogen 
to form frozen pearls 
bursting with flavor." 


DISHES (ABOVE) Shigoku 
Oysters with Horseradish 
Pearls, (RIGHT) Sea Scallops 
with Mango, Cauliflower, 
and White Truffle 


Enter the Visually Creative Sweepstakes 


for a chance to win an Intel-powered laptop and a trip for two to Atlanta where you'll be a guest 
in Richard Blais' newest restaurant. Visit VisuallyCreative.com/RB for full rules and to enter. 

NO PURCHASE NECESSARY. To enter and for full rules, go to www.VisuallyCreative.com/RB. Starts 12:01 AM ET September 6,2011 and ends 11:59 PM ET November 28,2011. Open to legal residents of the 50 United States/D.C. 18 or older, except 
employeesofSponsor,theirimmediatefamiliesandthoselivinginthesamehousehold.OddsofwinningdependonthenumberofentriesreceivedVoidoutsidethe50UnitedStates/D.C.andwhereprohibited.A.R.V.ofprize:$4,OOO.Sponsor:CondeNast. 



Richard Blais supports Share Our Strength, a non-profit dedicated to ending childhood hunger. For information, visit www.strength.org 















Visibly_Smart 

Stunning Visuals_ Intelligent Performance 




The 2nd generation of Intel® Core™ processors are here. 
Discover a whole new PC experience at intel.com/visiblysmart 

" 


Get Core| 

! (intei) inside ~ j 


CORE iE 





© 2011 Intel Corporation. Intel, the Intel logo, Intel Core, Intel Sponsors of Tomorrow, and Intel Sponsors of Tomorrow logo are trademarks of Intel Corporation in the U.S. and/or other countries. 














Mini Strandbeest 

Dutch artist Theo Jansen made his name creating intricate and 
elegantly haunting 30-foot-long plastic creatures that walk on 
their own, powered by the wind. Now his contraptions are spawn¬ 
ing home versions. Working with Gakken—a Japanese publisher 
with a science bent—Jansen is offering a Mini Strandbeest kit 
( strandbeest.com ) based on one of his full-scale designs. The 
8-inch model is as complex as its forebear, with 120 parts that 
snap together to form 12 jointed legs, a spinelike crankshaft, 
and a wind turbine. Ours took about 90 minutes to assemble and 
walked across most flat surfaces, even packed beach sand and 
slight inclines. The ingenious movement is hypnotic, but unlike 
some of the full-size beasts, which use a system of pumps and 
soda bottles to store energy, the Mini stops when the wind does. 
wired Given the complexity, the instructions couldn't be any 
clearer. One of the most satisfying models you'll ever build; you 
kinda feel like you’ve created life. Oddly relaxing to watch. 
tired Needs a constant breeze. A bit fragile, and there aren’t 
any replacement parts available; break a piece and you 
have to glue it or buy a new kit.— lauren aaronson $57 


APP REVIEWS 

Mixology 


The right cocktail app can 
help you play bartender at 
the Halloween party, estab¬ 
lish a well-stocked liquor 
cabinet, or figure out what 
to do with that bottle of 
aquavit your Swedish friend 
gave you. —Joe Lindsey 


Mixologist 

Build a virtual liquor cabinet 
with upto1,300 ingredients, 
browse drinks by category, 
liquor, or mixer, use GPS to 
find bars and liquor stores, or 
learn basics like mixing tech¬ 
nique. Arguably the mostfully 
featured app for any liba¬ 
tion situation, wired Almost 
8,000 recipes, so detailed 
they include glassware rec¬ 
ommendations. tired Vir¬ 
tual cabinet can be overly 
general; everything from Dr. 
Pepper to ginger ale is listed 
as “Soda (Other).” {iOS, 
Android ) $0.99 


GetDrunker 

This unapologetic app offers 
a matrix of 39 basic ingredi¬ 
ents that produce more than 
1,300 drinks, from a margar- 
ita to an Absolut chain saw 
(beer, whiskey, vodka, and 
Jager). Select the ingredi¬ 
ents you've got from a virtual 
cabinet and it will list drinks 
you can make. It's not classy, 
but it’s effective, wired Sim¬ 
ple enough to use even after 
a few too many, tired Can’t 
save your ingredient list. Pro¬ 
longed use can lead to wear¬ 
ing Ed Hardy shirts. 
(iOS, Android) $0.99 


Flip ’N Drink 

Midway between Get- 
Drunker’s dorm room and 
Mixologist's crowded bar, Flip 
'N Drink is the friendly local 
lounge. It has the expected 
database of recipes, but 
it also offers suggestions 
based on drinks you like- 
sort of a cocktail Pandora. 
Too bad the database is hid¬ 
den behind a clunky scroll¬ 
ing interface, wired Detailed 
photos help with selection 
and prep, tired Can't search 
by style of drink (“hot,” for 
example).Top-shelf 
price. (/OS) $3.99 
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I CAN PLAY AT A 


FEELING LIKE A PRO EVEN IF I’M NOT: PRICELESS 

Go to pgatour.com/mastercard to book an amazing PGA TOUR® Player 
Experience. You can book tee times, enjoy a "how-to-play” clinic and perhaps 
even have a caddy with your name proudly displayed with your US Airways 
World Elite MasterCard card, powered by Barclaycard. Book your first round today. 


PGATOUR.COM/MASTERCARD 


Additional terms and conditions apply. MasterCard, World Elite, Priceless and the MasterCard brand mark are registered trademarks of MasterCard International Incorporated. ©2011 MasterCard. 






STEVEN LEVY 


Finishing Touch 


Apple’s Lion OS 
killed the scroll bar. 
Is the mouse next? 


B efitting its fearsome name, Apple’s new Lion operating system doesn’t shy away from challenges. App orga¬ 
nization has been radically reinvented and the workspace redesigned. But one change resonates with the 
force of history: Windows no longer sport the right-hand navigational element with the tablike “elevator” 
indicating one’s place within a document. In other words, Apple has killed the scroll bar. 


In Lion, instead of clicking your mouse or trackpad and dragging 
that old tab, you are supposed to let your fingers do the scrolling, 
using a two-finger swipe to move through the document. It's iOS on 
the desktop. (When scrolling this new way, the bar makes a fleeting 
cameo appearance, though without the familiar arrows.) 

The scroll bar's disappearance is symbolic of a larger shift: replace¬ 
ment of the mouse-driven conventions of the 1970s graphical user 
interface with the multitouch navigational techniques of iOS. Apple 
obviously isn't the only hardware manufacturer incorporating multi¬ 
gesture controls into touchscreen devices, but it has been the most 
aggressive by far in pushing that interface into the broader world. 

When it comes to navigation, touch is the new king of the jungle. 
The scroll bar is collateral damage in this movement. 

An associated shift is a change in the direction the text moves 
when you swipe. Mac-oids are calling this reverse scrolling. Formerly, 
when you flicked your fingers down the trackpad, the text rose, pro¬ 
pelling you forward in the document. This matched the behavior of 
the elevator on the scroll bar. Now the same downward swipe pulls 
the text down, too, as if you were dragging the actual document. This 
models the movements you make in iOS. Apple calls it natural scroll¬ 
ing, suggesting that with Lion we've finally managed to do things 
the way God (or Steve) intended. (Users can revert to the old style 
by deselecting a button labeled Natural Scrolling.) 



The scroll bar's demise comes after a storied history. It was 
first implemented at Xerox's Palo Alto Research Center as part 
of the Smalltalk operating environment that was installed on the 
lab's bitmapped computer systems. "I first saw it there around 
1975," says Larry Tesler, then a PARC researcher. “There were no 
arrows—just a bar with an elevator. You clicked above or below 
it to move a chunk of text." 

Tesler demo'd it during Apple's famous 1979 visit to PARC; Steve 
Jobs wondered why it didn't scroll continuously. (Legend has it 
that a PARC employee hacked a fix before Jobs left the building.) 

Tesler was soon at Apple, where in 1980 he helped design soft¬ 
ware for the groundbreaking Lisa computer, the company's first 
effort to rethink PARC's interface, including the scroll bar. Apple 
continued tinkering until, in 1984, the first Macintosh introduced 
the world to the scroll bar as we know it. With the Mac, and then 
Windows, the awkward and frustrating process of moving through a 
document by repeatedly pounding an arrow key was gone, replaced 
by an elegant and intuitive means of navigation. The process opened 
our brains to the idea that the information inside our comput¬ 
ers could be accessed directly. In a sense, the scroll bar perfectly 
embodied GUI computing. 

It was a model that ruled for more than 30 years. But then came 
something even more natural—multitouch gestures. Apple was 
willing to transform its operating system to implement them. And 
so the scroll bar got eaten by a Lion. HQ 

//////////////////^^^^ 

email steven_levy@mred.com. 
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THE CHRYSLER 300 IS BACK 

GOOD THINGS 
COME TO THOSE 
WHO WORK. 

THIS IS AS TRUE OF US AS IT IS OF THE PEOPLE WHO DRIVE OUR VEHICLES. WE GAVE THE CHRYSLER 300 EVERYTHING 
WE HAVE, INCLUDING THE MOST INNOVATIVE AWD SYSTEM WE VE EVER MADE, MAKING IT THE MOST TECHNOLOGICALLY ADVANCED 
VEHICLE IN ITS CLASS. WE DID THIS SO THAT YOU WILL BE AS PROUD TO OWN IT AS WE WERE TO BUILD IT. 

IMPORTED FROM DETROIT™ 


CHRYSLER.COM/300 








Anything is justifiable 
Everyone is expendable 



A STARZ ORIGINAL SERIES 


Starring 

KELSEY GRAMfalER 


CASH WHEN YOU 
H>fcWBACK ORDER STARZ 

CALL 1-800-OnStarz or starz.com/boss 


PREMIERES OCT21 10PM 


STARZ and related channels and service marks are the property of Starr Entertainment, LLC. Boss © MMXI Lions Gate Television Inc. All rights reserved. Offer expires 12/31/11. 

New STARZ subscribers between 1/1/11 and 12/31/11 only. Mail-in request with proof of 3 months STARZ subscription required. Visit www.starzoffers.com for terms and conditions. ORG5096- 
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THEME FOR OCTOBER 2011 

GHOSTS 


Tales of haunting houses, chasing ghouls,, conjur<hg 
spirits, and returning from the beyond. 


























































PLRY // GHOSTS // PLAYER 


BEHINDTHESCENES 

The creator of Paronormal Activity 

Phi 11 i ncf Proconno 

turns primal fear into terrifying 

Of 11 III I Ig r ft?ot?llOo 

entertainment. 



Oren Peli 

GIG 

Writer and director of 
found-footage phenom 
Paranormal Activity and pro¬ 
ducer of PA3, set to tingle 
spines in October. Peli's next 
directorial effort. Area 51, will 
feature found-footage alien 
freakery, but further details 
(including a release date) 
remain highly classified. 

BEFORE THAT 

Worked as a videogame 
programmer on Sony's 
NFL Xtreme and the 
MLB: The Show franchise. 
Before that: adapted 
Mortal 3 for PC. 


BUMP-IN-THE-NIGHT INSPIRATION:“l had a 

girlfriend who was very jumpy. One night 
we heard a really loud banging noise com¬ 
ing from inside the house. You’re asleep 
in your bed and then suddenly you get 
this adrenaline rush and you’re in ‘defend 
your life’ mode. A couple of days later we 
found out what it was: One of those big- 
ass Costco laundry detergents had fallen 
from the shelf, bounced off the washing 
machine, and landed behind the door.” 




“For the first PA, I couldn’t 
afford to pay any real money 
for actors. And for a found- 
footage-style movie, there’s 
a definite advantage in 
using unknowns, because 
it helps sell the illusion 
that it’s real. A known actor 
would get in the way of the 
suspension of disbelief.” 


Just-in-time 

production 

“After we were done 
filming for the day, 

I would immediately 
upload the footage and 
apply the visual effects 
so it was ready for 
the actors to watch on 
camera the next day. I 
had to get really fast at 
visual effects” 


SPOOKING SPIELBERG: “The first time he saw Paranormal Activity, 
he was home alone at night and got too scared to continue watch¬ 
ing. The next day, when he came home, his bedroom door was 
locked from the inside—where the DVD was. The locksmith had 
to saw part of the door open. After that he said, ‘I don’t want this 
anywhere in my house,’ and took it back to the office.” 


spoiler protection: “Our best ally is the amount of 
misinformation out there. There is so much specula¬ 
tion and ‘My uncle works on the set, so I know what’s 
really happening’ that even if someone does release 
real spoilers, they get absorbed in all the noise.” 
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CRAFTSMANSHIP 
WRAPPED IN A GLASS 
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H einekeri 


Enjoy Heineken Responsibly 

©2011 Heineken® Lager Beer. Brewed in Holland. 
Imported by Heineken USA Inc., New York, NY. 


Hemeken 

open your world 
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BLAST FROM THE PAST 


The Ghost Society 


If there’s something strange 
in your village green, who you 
gonna telegraph? 


professorial para- 
psychologists docu¬ 
menting haunted houses 
in Poltergeist Venkman 
and Spengler collecting ectoplasmic 
residue and measuring psychokinetic 
energy in Ghostbusters. Pop culture 
is full of characters who approach 
ghosts with scientific detachment 
instead of terror. Where did this Fox 
Mulderism start? With the Cambridge 
Association for Spiritual Enquiry, 
widely known as the Ghost Society. 
Formed in 1851 at the prestigious uni¬ 
versity, its founders included future 
prime minister Arthur Balfour and 
future archbishop of Canterbury 
Edward White Benson. Little is known 
about the group's day-to-day activi¬ 
ties—it was as enamored with mys¬ 
tery and secret societies as it was with 
the paranormal. But the organization 
did declare that it was dedicated to “a 
serious inquiry into the nature of the 
phenomena which are vaguely called 






Kipf 

m 


ARTHUR BALFOUR 


EDWARD WHITE BENSON 


'supernatural/" One society member 
boasted of studying 2,000 apparitional 
anomalies. The group's key spookologists 
moved to London in 1862 and continued 
their pursuits as the Ghost Club. They 
helped to discredit some practitioners, 
like the Davenport brothers, who toured 
with a so-called spirit cabinet that sup¬ 


posedly let them conjure the dead. The 
club still exists and still studies the para¬ 
normal: Go to its website to hear a rap¬ 
ping sound they recorded at Michelham 
Priory in East Sussex. Pay the £15 mem¬ 
bership fee and you can haunt monthly 
lectures and trail along on investiga¬ 
tions. Remember: The truth is out there. 



// RNGRY NERD 


issue October 


illustration Charles Chaisson 


Fear Change 


text Chris Baker 


AAAGH, HELP! I’m terrified by the 
Haunted Mansion at Walt Disney World! 
Not by the attraction itself, a master¬ 
piece of dark-ride design since the 
Florida park opened in 1971. I’m talking 
about the addition of 21st-century inter¬ 
activity. During the hitchhiking ghosts 
sequence (you know, in the graveyard, 
near the grim reaper), animated ghosts 
play with the disembodied heads of park 
guests. Neat idea—if it weren’t an utter 
sacrilege. This feature is clearly inspired 


by the inferior new Pixar rides infest¬ 
ing Disney parks worldwide, which graft 
on “choice” and “branching options” 
as if everyone who rides these things 
was raised by Wiis. If I want interactiv¬ 
ity in the Magic Kingdom, I’ll shell out 
seven Mickey bucks for the Frontierland 
Shootin’ Arcade. What’s next—gamifica- 
tion of the Pirates of the Caribbean ride? 
Never! If that happens, I’ll thaw out Uncle 
Walt’s head and plug it onto an audio- 
animatron programmed to kill. 






































DOUBLETREE 


BY HILTON" 

Where the little things mean everything. ™ 

Travel can be trying, but food is pure comfort. So were always at work on something tasty, from the warm 
chocolate chip cookie that greets you when you arrive to whatever else whets your appetite. 

.HHONORS DoubleTree.com 

HILTON WORLDWIDE 


AMERICAS 


EUROPE 


AFRICA 
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SPECTER INSPECTORS 


Back From Beyond 


The elusive apparition of Ghostbusters III 
has tormented us for years. We trace its path 
to (fingers crossed) a 2013 release. 







* rumors of a third Ghostbusters 
movie have been swirling about the 
web since the ’90s. But this summer, 
fans started doing a victory dance when 
a leaked draft of a Sony ad implied that the film 
franchise would be relaunched in 2013. What will 
the story line be? Will Bill Murray star? Will there 
be rookie ghostbusters, and if so who will play 
them? Here’s how the project has evolved so far. 


JUNE 8,1984 

Ghostbusters 
opens in the US. 


JUNE 16,1989 Director Ivan Reitman 
slimes us with a sequel. In the US, 
Ghostbusters II makes about half as 
much as the original. 


FEBRUARY 2010 

Murray says, 
‘Til come back in 
Ghostbusters III 
only if I get to be 
a ghost. I said to 
them, ‘I'll do it if 
you kill me off in 
the first reel.’” 


1998 Cinescape 
Online reports that 
a new GB script, 
written by original 
paranormal detec¬ 
tives Dan Aykroyd 
and Harold Ramis, 
is in the works. 


JUNE 2000 

Reitman tells 
Entertainment 
Weekly that 
he does not 
think Aykroyd’s 
script will make 
it to the screen. 


2008 Steve Carrell and Seth 
Rogen are rumored to be star¬ 
ring; The Office writers Gene 
Stupnitsky and Lee Eisenberg 
start working on the script 
for Columbia Pictures. 


AUGUST 2010 

Murray tells GQ 
that GB III is ‘‘all a 
bunch of crock.” 


OCTOBER 2010 

Aykroyd tells Vanity 
Fair that Murray’s 
part is actually 
“the comic role of 
a lifetime.” 


MAY 2009 Aykroyd 
describes new tools: 
an “interplanet inter¬ 
ceptor,” which allows 
for interdimensional 
travel, and a “neuron 
splitter.” 


© MARCH 2009 

Apatow’s 

on board” rumor is 
quickly sucked back 
into a proton pack. 


NOVEMBER 2010 

Aykroyd says in an inter 
view that Bill Hader is a 
likely star. Later, Hader 
says he doesn’t know 
anything about it. 


issue October 


text Joel Meares 


JANUARY 2011 

The script is with 
Murray, still a 
holdout. Reports 
say Sony is close 
to green-lighting 
the film with a 
$150 million bud¬ 
get, but Murray’s 
involvement 
is a must. 


JULY 2002 A blog¬ 
ger reviews a script 
for Ghostbusters 3: 
Hellbent. Setting is 
a NYC-like inferno 
called Manhellton. 

2005 Aykroyd’s GB 
film is rechristened 
Ghostbusters in 
Hell, and plans for 
a special-effects 
extravaganza are 
scuttled. Instead, 
the characters step 
into a chamber in 
a warehouse and 
step out into a 
Hades that is 
basically New 
York with 
more traffic. 


JUNE 2011 GB fans 
seize upon a leaked 
draft of materials 
from Sony that sug¬ 
gest the franchise 
will relaunch in 2013. 
The movie is officially 
green-lit, but whether 
Murray is on board, 
dead or alive, remains 
unconfirmed. 






















Not your average hybrid. 

All-New Optima Hybrid 



Class-leading 
40 MPG/HWY 1 


Class-leading 

206 total horsepower 2 


2011 Top Safety Pick 

Insurance Institute for Highway Safety 


At first glance, it’s obvious that the all-new Kia Optima Hybrid is not your average 
midsize sedan. Look past its stunning design and what you’ll find is even more exciting. 
We gave it one of the industry’s most advanced lithium polymer batteries which, 
being lighter and more powerful than anything else on the market, helps deliver class¬ 
leading 206 total horsepower 2 and class-leading 40 MPG/HWY. 1 The Optima also 
boasts a long list of features like standard push-button start and Bluetooth wireless 
technology, 3 available power-folding mirrors, 4 class-exclusive panoramic sunroof, 5 
heated and cooled seats—and of course, it’s a 2011IIHS Top Safety Pick. With so much 
to offer, it’s easy to see why the all-new Kia Optima Hybrid is unlike any other hybrid. 


Initially only available in certain states with limited availability. Expected to open up to additional areas in Fall 2011. 'Class-leading claim based on comparison as ot July 2011 to available 2011 hybrid 
midsize sedans. 2011 Optima Hybrid EPA fuel economy estimates are 35 city/40 hwy mpg. Actual mileage may vary. 2 Class-leading claim based on comparison as of July 2011 to available 2011 hybrid 
midsize sedans. •'A compatible Bluetooth^ wireless technology enabled cell phone is required to use Bluetooth* wireless technology. The Bluetooth word mark and logos are registered trademarks owned 
by Bluetooth SIG. Inc., and any use of such marks is pursuant to license. Other trademarks and trade names are those ot their respective owners. 'Feature only available on 2012 Optima Hybrid. 2012 
Optima Hybrid expected to be available November 2011. Options not available on all trims and might cost more. Based on comparison of available 2011 midsize sedans as of July 2011. 








ADVERTISEME 


NOT YOUR AVERAGE HYBRIC 



ALL-NEW KIA OPTIMA HYBRID. With world-class engineering, outstanding performance and advanced safet; 
systems, the Optima Hybrid gives you good reason to be passionate about driving a midsize sedan. In addition tc 
a long list of technologically advanced features, the Optima Hybrid combines bold exterior styling and a spaciou: 
luxurious cabin. With so much to offer, it’s easy to see why the all-new Kia Optima Hybrid is not your average hybric 



INNOVATION 

The Optima Hybrid’s 
technological 
innovations help deliver 
class-leading fuel 
efficiency plus class¬ 
leading horsepower. 1 
How is this possible? 
Through a full parallel 
hybrid system and a 
lithium polymer battery 
that’s lighter, more 
compact and more 
powerful than other 
hybrid batteries. 


DESIGN AND STYLE 

The Optima Hybrid 
provides exceptional 
comfort and convenience 
with a wide range of stylish 
and luxurious amenities 
including available 
leather interior, heated 
and air-cooled seats, 
and a class-exclusive 
panoramic sunroof. 2 


TECHNOLOGY 

The Optima Hybrid is 
equipped with advanced 
technology including 
standard push-button 
start with Smart Key, 
along with available 
power-folding mirrors 3 
and a voice-command 
Navigation system that 
gives you access to real¬ 
time highway conditions. 
The 7-inch high-resolution 
display utilizes touch¬ 
screen controls to provide 
helpful information on the 
hybrid system operation? 


SAFETY SYSTEMS 

In addition to being a 2011 
IIHS “Top Safety Pick” and 
earning a “5-Star Crash 
Safety Rating” from the 
National Highway Traffic 
Safety Administration 3 
the Optima Hybrid 
is equipped with the 
latest safety technology 
including Electronic 
Stability Control (ESC), 
Traction Control System 
(TCS), Electronic Brake- 
force Distribution (EBD) 
and class-exclusive Hill-start 
Assist Control (HAC) to help 
maintain vehicle control. 


Initially only available in certain states with limited availability. Expected to open up to additional areas in Fall 2011. ’Class-leading claims based on comparison as of June 2011 to 
available 2011 hybrid midsize sedans. 2011 Optima Hybrid EPA fuel economy estimates are 35 city/40 hwy mpg. Actual mileage may vary. 2011 Optima Hybrid total-power output 
is 206 hp. 2 Based on comparison of available 2011 midsize sedans as of June 2011. 3 Feature only available on 2012 Optima Hybrid. 2012 Optima Hybrid expected to be available 
November 2011. 4 Optional features are included in the available Premium Technology Package Government 5-Star Safety Ratings are part of the National Highway Traffic Safety 
Administration’s (NHTSA's) New Car Assessment Program (www.safercar.gov). See retailer or go to kia.com for details. 
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CHURCH OF BOB 


Moog Lives! 


Artists and fans channel the 
man behind the synthesizer. 


issue October 


text Eric Steuer 


illustration Guy Shield 


text Jason Tanz 


illustration Pilgrim 


LYRICS TO GO 

Master of 
Multiverse 


think about mid c entury sci-fi and horror flicks. Do you remember those 
haunting tones that heralded the presence of aliens or ghosts? That sound was 
made by a theremin, and Bob Moog might have built it. As a teen in the '50s, 
he began making and selling his own version of the electromagnetic noise- 
maker. Then he took what he learned and created the first relatively cheap 
and commercially available analog synthesizer in 1964. His ever-expanding 


line of instruments would go on to be used 
by rockers like the Beatles, electronic music 
pioneers Kraftwerk, and composers of a slew 
of classic movie soundtracks (think John Car¬ 
penter's Halloween or Wendy Carlos' chill¬ 
ing scores for The Shining and A Clockwork 
Orange ). Moog died in 2005, but his epony¬ 
mous company remains a popular manufac¬ 
turer of theremins, and its synths are still 
favorites of acts from the Beastie Boys and 
Air to Ben Folds and Dr. Dre. 

On October 28, musicians and fans will con¬ 
verge in Moog's longtime home of Asheville, 
North Carolina, for the second annual Moog- 
fest, a three-day celebration of all things Bob. 


This year's lineup includes the Flaming Lips, 
Battles, Amon Tobin, Chromeo, Suicide, Crys¬ 
tal Castles, Toro Y Moi, and Little Dragon. The 
festival will also feature panel discussions, art 
exhibitions, film screenings, and workshops 
by and for electronic music geeks. 

Anthony Gonzalez, the mastermind of 
synth-happy ambient pop act M83, says he'll 
play a special set. "Tons of bands I grew up lov¬ 
ing used Moogs, so hearing one is like hearing 
a voice from the past," says Gonzalez, whose 
latest album, Hurry Up, We’re Dreaming, is set 
for release mere days before Moogfest. “It has 
a sound that can be eerie, futuristic, cool, and 
nostalgic." But mostly spooky. 


Ghostface Killah’s 
logorrhea is manna 
for hip hop fans. 


OLD-SCHOOL LOVER MAN, 

kung fu master, comic 
book superhero. The rap¬ 
per known as Ghostface 
Killah (and Tony Starks 
and Ironman and Ghost- 
dini and Pretty Toney) 
has adopted a million 
different guises since 
emerging from the mean 
streets of Staten Island 
with the rest of the Wu- 
Tang Clan in the early 
1990s. His latest per¬ 
sona: hyper-productive 
manufacturer of rhymes. 
Counting his work with 
his Wu-Tang counter¬ 
parts, Ghost has released 
eight full-length LPs 
since 2006. Now rumor 
has it that we’ll soon see 
two more long-awaited 
releases: Supreme Cli¬ 
entele II, the follow-up 
to his landmark 2000 
album, and Swift and 
Changeable, his collab¬ 
oration with fellow rap 
weirdo Doom. For some¬ 
one named Ghost, this 
guy keeps himself pretty 
damn visible. 













































QUALITY 

OFFERING SUPERIOR WEBSIT 






1&1 DUAL HOSTING 

—-- 

Best value for your 


business! We are dedicated to 

security, innovation and value when 
it comes to your website. 


/ Dual Security: 

Your website is simultaneously hosted 
in 2 locations in our geo-redundant 
data centers! 

■/ High speed 
Global Network: 

210 GBit/s Connectivity 

/ Environmentally 
Responsible: 

100% Renewable Energy 

yf Solid Technical 
Foundation: 

1,000 In-house Developers 

































































6 HOSTING 

ITY WITH 1&1 DUAL HOSTING! 


NOW 

6 MONTHS 
FREE!* 



GoDaddy 


Network 

Solutions® 


Domains 

1 

0 

1 

Webspace 

unlimited 

unlimited 

unlimited 

Traffic 

unlimited 

unlimited 

unlimited 

1-Click Applications 

unlimited 

unlimited 

- 

E-mail 

unlimited 

1 f 000 

unlimited 

MySQL 

unlimited 

unlimited 

unlimited 

FTP Accounts 

unlimited 

50 

unlimited 

Dedicated IP Address 

/ 

/ 

- 

Superior Security through 
1&1 Dual Hosting 

/ 

- 

- 

Programming Language 
Support 

PHP5, PERL, Python, 
Ruby, Zend 

PHP5, PERL, Python, 
Ruby on Rails 

PHP5, Python, Ruby 
on Rails, Zend 

SSL Certificate 

1 (forever) 

1 (just initial term) 

$139.00 (per year) 

Set-up Fee 

$9.99 

- 

- 

Monthly Cost 

$ 3.99 

6 MONTHS FREE* 

$11.99 

$29.13 

Annual Cost 

$69.93 

$143.88 

$488.50 






e^= 1-877-GO-1AND1 www.1and1.com 

□ 1-855-CA-1AND1 www.1and1.ca 


Visit our website for 
more special offers: 

1&1 UNLIMITED 

Package just 

$ 6.99 Knth 
-,-.—- 


l&l 


'Offer vaild for a limited time. 12 month minimum contract term required. Other terms and conditions may apply. Visit www.1and1.com for full promotional offer details. Program and pricing 
specifications and availability subject to change without notice. 1&1 and the 1&1 logo are trademarks of 1&1 Internet AG. all other trademarks are the property of their respective owners. 
©2011 1&1 Internet AG. All rights reserved. 
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SIFTING THROUGH THE OPTIONS 


Halloween Props 


Make your house the screamiest on the 
block with these demonic decorations. 


Real White Hanging 
Black Light Ghost 

perfect FOR: Steer¬ 
ing traffic toward your 
haunted mansion. 

GEEK FRCTOR: Set it 
under a black light and 
this ghostly white appa¬ 
rition can be seen from 
more than 100 yards 
away. An Eyes Without 
a Face -style mask and 
an adjustable 4-foot 
arm span greet and 
direct revelers. The 
graveyard? Why, this 
way, please... $80 


Ghost Bust Pro 


perfect for: Classing up 
your lair of scares. 
geek frctor: A ceiling-mounted 
video projector gives this faux 
alabaster bust a profusion 
of ghastly 3-D personalities. 
Green goblins, angry ghouls, 
hooded skeletons. No 3-D 
glasses needed to enjoy this 
hfcrror show. $1,699 


Ghost Ride Female 
Decapitated Body 


perfect for: Giving all 
the little Buzz Lightyears 
and Snow Whites a sight 
they'll never unsee. 
geek frctor: Re-creating 
your fave slasher film? 
This beheaded fem-corpse 
will lend a Texas Chainsaw 
Massacre vibe. Suspend 
her bloody foam cadaver 
from a tree to keep those 
pesky candy beggars 
from approaching 
your stash. $799 


The Webcaster Gun 


perfect for: Achieving an 
instant unlived-in look 
geek frctor: Some people have 
time to drape cobwebs meticu¬ 
lously across rafters and door 
frames. If you’ve got access to 
an air compressor, you can use 
this glue-gun-style weapon to 
make undecorating more effi¬ 
cient by shooting “professional 
looking” spider silk. $50 


« Low Lying Fog Machine 

perfect for: Transfp/ming 
/ .your lawn into an eerie moor; 
obscuring alack of landscaping. 
i geek factor: Belches 2 ,060 
cubic feet of mist per minute, 
so your yard—and perhaps 
your neighbor’s—will be 
shrouded in no time. $70 
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PLAY // GHOSTS // SCREEN 


ANDANOTHERTHING... 


It’s Here! 


John Carpenter’s chilly 
masterwork gets a much- 
deserved prequel. 


* here’s the strange thing about The Thing, John Carpenter’s unsettling 1982 
monster mystery: Though it’s one of the most obsessed-over films of the past 30 
years—spawning comic books, a videogame, and a prequel due in October—its 
initial reception was notably frigid. "The movie was hated,” says Carpenter, 
63-year-old director of such classics as Halloween and Escape From New York. "Especially by 
the science fiction and horror fans. Not a pleasant experience.” 


Neither is watching the 
flick. The story of 12 iso¬ 
lated men (led by Kurt 
Russell) who stumble upon 
a 100,000-year-old pro¬ 
tean creature in Antarc¬ 
tica, The Thing is replete 
with nightmarish pre-CGI 
effects. In one awesomely 
disgusting scene, a man’s 
stomach turns into a maw 
of jagged teeth while his 
head drops to the floor, 
sprouts spiderlike legs, 
and tries to scurry away. 

Really, The Thing is about 
the contagious nature 
of fear. Because any of the 
men could be the Thing, 
the supposed heroes begin 


to turn on one another. By 
the end of the movie, their 
moral boundaries have 
proven as malleable as the 
Thing itself. “It almost feels 
like a David Mamet play 
with a horror twist,” says 
Shaun of the Dead director 
Edgar Wright, who calls 
it “the ne plus ultra of mon¬ 
ster movies.” 

Thanks to The Thing’s 
grisly bioshocks and 
downbeat tone—not to 
mention competition that 
same summer from Blade 
Runner and ET—the film 
quickly disappeared from 
theaters and Carpenter 
found himself fired from 


directing the adaptation 
of Stephen King’s Fire- 
starter. But The Thing 
became a fixture in video 
stores and on cable, 
where it earned an audi¬ 
ence of young fans. By the 
early 2000s, it had been 


sequelized in comics 
and videogames. 

So perhaps it was 
inevitable that Holly¬ 
wood would return 
to the icy wastes that 
spawned the film. The 
new Thing is a prequel 
set in a Norwegian 
research camp where 
the creature is thawed 
out. That’s a testament 
to the power of Car¬ 
penter’s vision and of 
his ever-morphing stat¬ 
ure in the canon. His 
films were never much 
loved by critics, but 
they’ve been praised by 
everyone from Quentin 
Tarantino to Jonathan 
Lethem. "Maybe they’re 
ahead of their time,” 
Carpenter says. "That’s 
been the story of a 
lot of my movies. But 
that’s OK. I play a differ¬ 
ent game than a lot 
of people: I play for the 
long run.” 

Carpenter has made 
only one film in the past 
10 years—this summer’s 
ghost story, The Ward. 

He has seen several 
of his titles be rediscov¬ 
ered and remade, usually 
with his blessing. (He has 
nothing to do with the 
Thing prequel, though 
he admires one part of 
the filmmakers’ strategy: 
“I had an all-male cast,” 
he says. “I think they’ve 
got a few babes, which 
will be helpful.”) He’s still 
bewildered—and a little 
stung—by the way his 
chilly monster movie was 
received, but he’s grate¬ 
ful for the revival. “It’s 
nice,” Carpenter says. 
“Better than people call¬ 
ing me a bum.” 
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PLRY // GHOSTS // ART 


Haunting Houses 


Collapsing stairwells, empty 
workrooms: just artistic fodder for 
one adventurous photographer. 




elgian pilot and photographer Henk van Rensbergen has been exploring abandoned places 
all his life—defunct factories, crumbling villas, shuttered hospitals. “I started taking the photos 
25 years ago to prove to my friends I had been to such and such a place/' he says. “Today, the 
quality of the photos has become as important as the exploring itself." Van Rensbergen is will¬ 
ing to wait as long as it takes to get the right shot—and to soak up the traces of life left behind. 



A derelict villa at the foot of the Italian Alps. 


At one church in Poland, 
he spent 10 hours watching the 
light change on the columns. 

In more prosaic locales, like 
old apartments, he searches 
for clues that might hint at the 
story of the place. “Look for 
the wall calendar,” he says. 
“That tells you how long the 
building has been abandoned.” 
If a forsaken flat is tidily cleared 
out, he envisions that “the 
memory of the old folks has 
been erased.” 

Recently, while exploring a 
desolate Italian villa (left), he 
was struck by how white every¬ 
thing was from the dust of 
falling plaster. “It adds to the 
feeling of prestige,” he says. “I 
imagine well-educated people 
lived here, occupying their time 
with literature and music.” 

A self-proclaimed pioneer 
of the urban exploration 
scene—which includes artists 
who capture everything from 
subway tunnels to dilapidated 
Detroit ballrooms—Rensber¬ 
gen sells prints of his pieces 
online, and he's currently work¬ 
ing on his third book of images. 
Tips for first-timers? Keep your 
eyes peeled, watch your step, 
and don't be stupid—you could 
fall through a rotted floor at 
any moment. And don't forget 
your cell phone. 
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PLAY // GHOSTS // SCREEN 



UNREALITY SHOW 



In Search of... 

Nothing 

There’s a reason Ghost Hunters 
isn’t called Ghost Finders. 


as a rule, episodes of Syfy's incredi¬ 
bly popular show Ghost Hunters have a 
certain rhythm. Members of the Atlantic 
Paranormal Society enter a rickety build¬ 
ing. They interview the owners, set up 
some high tech cameras, and then spend 
the night asking a ghost to "give us a sign." 
If you're wondering what could possibly 
happen next, here is some guidance: There 
is no such thing as ghosts. 

But TAPS investigations are always 
spooky. For those chills, you can thank the 
show's classic pseudo-paranormal setups. 

text Rick Paulas 



“What’s that 
smell?” 


“Did something 
move?” 


“I’m hearing 
voices.” 


“I just got the 
chills.” 


“Something 
touched my hair.” 


Ectoplasm that 
reeks of rotting 
flesh. 


Ethereal shades 
from beyond the 
grave. 


Anguished souls 
pleading for 
closure and rest. 


Death bring¬ 
ing down the 
temperature. 


Ghoulish wraiths 
trying to make 
contact. 


Dead animals, 
moldy basements, 
and paranormal 
investigators 
crammed into a 
surveillance van. 


Shadows moving 
when lights shift 
+ hyperalertness 
+ motion-sensitive 
cells at the corners 
of our eyes. 


The anguished liv¬ 
ing: One home- 
owner forgot the 
team was there 
and came at them 
with frying pans. 


An open window 
in the middle of 
the night. Adren¬ 
aline-induced 
goose bumps and 
shivers. 


Yeah, OK, that 
one probably was 
a ghost.* 


PLRY // GHOSTS // PRINT 



JUDGMENT DAY 


Triple Threat 


A reformed hacker rates the new 
generation of blackhats. 


kevin mitnick was hacking 
when the LulzSec kids were still 
in training pants. His new book, 
Ghost in the Wires, recounts his 
late-20th century tenure as the 
world’s most notorious hacker, 
when he broke into the systems 
of half a dozen high-profile tech 
companies. The Feds eventu¬ 
ally got him, and he served a 
five-year jail term. We asked 
the master, now a security con¬ 
sultant, to rate three of today’s 
most-hyped threats. 
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Their tactics are fairly standard, Mitnick says, 
but the mischief makers who took down CIA.gov have 
“huge balls.” The tricky part will be avoiding the law. 
“They threw me in solitary for almost a year,” he says. 
“Imagine what they’re gonna do to them.” 

"Now that is a brilliant piece of work,” Mit¬ 
nick says of the "delicious piece of code" that sabo¬ 
taged Iran’s nuclear program. “I used to think the idea 
of ‘cyber war’ was hyped up.” Then he saw Stuxnet. 
“This is kind of the foot in the door.” 


RNONYMQUS 


I The group published emails they found on 
a cybersecurity firm’s server. Mitnick says the “mod¬ 
erately clever” hack isn’t as striking as the habit of the 
firm’s CEO to use one password for everything. “For an 
information security company, they really fucked up.” 
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FRUIT FRENZY 


The Pac-Man Puzzle 


It’s a Pac-Fan’s dream: a maze filled with fruit—and ghosts that can’t catch you. 
Starting from the Pac-Man, trace your way through the maze, gobbling letters as 
you go. You can move just like Pac-Man, through the letter-free area in the middle of 
the maze. Plus, when you exit one side you pop up on the other. Once you consume 
a letter, it’s gone; keep going until you get to the next uneaten one. Without dou¬ 
bling back, find the path that lets you eat all 32 fruits listed below, in order. 



1910 


CHOMPING 

LIST 


OLIVE 

PERSIMMON 

MANGOSTEEN 

AVOCADO 

PINEAPPLE 

HONEYDEW 


PEACH 

CASABA 

TOMATILLO 

JACKFRUIT 

RAMBUTAN 

GUANABANA 

STRAWBERRY 

TAMARIND 

TANGELO 

COCONUT 


POMEGRANATE 

KUMQUAT 

ELDERBERRY 

MANDARIN 

GRAPE 

KIWI 

TANGERINE 

CLEMENTINE 

CURRANT 

PLUM 


GOOSEBERRY 

APRICOT 

DATE 

DRAGONFRUIT 

POMELO 

LEMON 

solution wired 
.com/magazine/ 
category/key 


ROLE PLAY 

Ghost Tweets 


West Wing chief of staff Leo 
Thomas McGarry died of a (TV) 
heart attack in spring 2006. But 
he’s alive on Twitter, opining— 
sometimes acidly—about the Iowa 
straw poll and other wonky issues. 

He’s not the only specter from 
a dearly departed show. People 
from 24, The Wire, and others 
also send 140-character mes¬ 
sages from beyond—some 
attracting followers in the tens 
of thousands. West Wing crea¬ 
tor Aaron Sorkin says he under¬ 
stands the devotion: “Characters 
from TV shows become like 
friends. They were broadcast 
into our living rooms, and we 
got used to hanging out with 
them. If Cheers had been born 
during the digital age, there’d 
be virtual bars everywhere, 
where people tweeted 'Norm!’ 
every time @Norm tweeted 
'Hey, everybody.’” Here are a few 
of our favorite ghost tweets. 


On presidential candidates: 


@McGarrysGhost 

Leo Thomas McGarry 

Ok, Mitt: you say corporations 
are people. So let’s give the 
working poorthe same breaks 
we give corporations. Unless 
they’re not people? 


On getting Osama bin Laden: 


@j_bauer Jack Bauer 

OBL was playing Angry Birds 
on his iPad when we walked in. 
You should have seen the look 
on his face. 


On surveillance: 


@JamesMcNulty 

Jimmy McNulty 

@WireFans Two years ago, we 
hung more wire on your brother’s 
crew than AT&T. 


text Grace Dobush 
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GET YOUR HEAD IN THE CLOUD 

Announcing a new WIRED community—Cloudline. 
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HOMELAND ON 
SHOWTIME® 

The Nation Sees a Hero. 

She Sees A Threat. 

Claire Danes and Damian Lewis star 
in the suspenseful new Showtime 
Original Series HOMELAND, from 
Executive Producers of 24. When rescued 
MIA Marine Sgt. Nicholas Brody returns 
home to a hero’s welcome after eight 
years in torturous enemy confinement- 
volatile CIA Officer Carrie Mathison 
isn’t buying his story. With fanatical 
dedication and a gift for manipulation, 
Carrie will do anything to prove that this 
decorated soldier struggling to find his 
place in civilian life is a fraud— and that 
beneath the facade lurks a dangerous 
and determined traitor with terrorist 
intent. But the truth proves elusive, and 
Carrie becomes embroiled in an ever- 
widening whirlwind of deception and fear. 
Don’t miss the provocative and chilling 
new Showtime drama HOMELAND, also 
starring Morena Baccarin and Mandy 
Patinkin. Premieres Sunday, October 2nd 
at 10 PM (ET/PT), immediately following 
the season premiere of DEXTER®— only 
on SHOWTIME®. 
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CRAB COCKTAIL 

SummoningSpirits 


Alcohol alchemist Lance Winters distills 
startling concoctions from unlikely ingredients, 
Seaweed on the rocks, anyone? 


when alchemists invented distilling, they were trying 
to boil out the essential spirits that lived within all matter. Booze 
was just a happy accident. Today, Lance Winters, the distiller 
at St. George Spirits in Alameda, California, is still experiment¬ 
ing with the essences of life, but now booze is the whole point. 

Winters does make familiar tipples—vodka, rum, brandy, gin, 
and bourbon, which he ages on racks in his distillery, a former 
aircraft hangar. But this alchemical adventurist really shines 
in his work with OPENrestaurant, a San Francisco art/activist/ 
foodie group that hosts pop-up dinners. For those, he fires up 
two lab-sized stills—mini versions of the giant copper ones he 
normally uses—to make eaux-de-vie, or unaged spirits, out of the 
most unlikely ingredients. Mint and cacao were the least unusual; 
from there he moved to mushroom, crab, seaweed, and even foie 


gras. "If I can get enough sandalwood, Fll do that/' he says. "I 
want to move in a savory direction, something that smells and 
tastes like leather.” Generally, you can't really distill a vegetable 
or a goose liver—there's not enough sugar to ferment. So Win¬ 
ters first macerates the stuff in high-alcohol spirits, like brandy. 

What's astonishing is that Winters' creations taste fantastic- 
weird, but fantastic. The crab is like visiting a fishing dock; the 
seaweed is like getting hit by a wave. It's a process that requires 
some pretty arcane knowledge. "I've learned more about dis¬ 
tilling from old perfume books than from distilling books,'' he 
says. Like, how did he know how to make crab eau-de-vie? He'd 
already worked with mushroom and knew crab was similar: 
Fungal cell walls are made of chitin, the same sugar polymer 
that makes crustacean shells hard. Well, duh. 
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SPIRITUALAWAKENING 


The Phantom Menace 





Just extra-emo versions of us: Elle Fanning as a ghost in Francis Ford Coppola’s Twixt. 

* if it's true that every generation gets the monster it deserves, then 
I'm calling ghosts as the next big thing. Don't get me wrong—I'm still 
a huge fan of vampires, with all that psychosexual yearning. And the 
crushing, inexorable huddled-masses-at-the-gates threat of zombies, 
either slow or fast, remains my favorite flavor of undead to get beaned with a 
shovel (or picked off with a sniper's rifle, because bullet plus decomposing meat 
equals deep onomatopoetic satisfaction). But I believe that ghosts are rising. 


Think about it: Ghosts are just extra-emo 
versions of us. They are forlorn and lousy 
with issues—attention whores, the lot of 
them, caught up in personal dramas and 
pining for an audience. That was the whole 
point of Beetlejuice, you might remem¬ 
ber. Ghosting was pedestrian. There was 
a bureaucracy and a handbook to explain 
how to, you know, just be. 

Ghosts are the millennials of the mon¬ 
ster pantheon. They need to get it together, 
be more self-sufficient, stop seeming des¬ 
perate for so much workshopping. They’re 
constantly trying to outsource their dirty 
work—make the living talk to their loved 
ones, avenge their untimely deaths, move 
out of their house (no matter how under¬ 
water the mortgage). Rattle your chains off 
my lawn, Patrick Swayze! 

For all their pestering, though, ghosts 
can be engaging. Cute, even. Phantoms 
don’t gnaw on our entrails or help them¬ 


selves to our hemoglobin (mostly). They 
want to get to know us, maybe hang out. 
Casper was a friendly ghost, after all. Cap¬ 
tain Gregg’s tales landed Mrs. Muir a sweet 
book deal. Emily, the ghost in Vera Bros- 
gol’s new graphic novel, Anya's Ghost, helps 
young Anya ace her exams—for a price. It’s 
an important lesson for entitled teens, here 
or in the hereafter. 

We’re ripe for a host of spirited hauntings. 
This October, Ryan Murphy (creator of Glee ) 
will debut his new show, American Horror 
Story, on FX. The series is classic, campy, 
creepy Murphy, if you remember his days 
running Nip/Tuck: A family decamps for 
California to dodge some personal problems 
and encounters a lavish ghost casserole. 
There are bloated babies, ultraviolent twins, 


a latex-clad incubus, an albino 
(gotta have an albino), and a hot 
housekeeper in a French-maid uni¬ 
form, all stuffed into a creaking 
Victorian mansion. It’s The Real 
World gone underworld. 

And there’s more to come. BBC 
America has Bedlam, about a 
haunted apartment building. CBS 
has A Gifted Man, in which an arro¬ 
gant neurosurgeon copes with the 
ghost of his do-gooder ex-wife. For 
his upcoming Twixt, Francis Ford 
Coppola relies on all sorts of pro¬ 
prietary technology to film and then 
remix the edit (at live shows!). But 
his ghost, V, is just a milk-skinned 
Elle Fanning in white pancake 
makeup and a diaphanous smock. 
You get the idea that it doesn’t take 
much to pierce the semipermeable 
veil that separates us from the 
Other Side. And really, that’s 
what’s awesome about ghostliness. 
Chiaroscuro visuals, askew close- 
ups, jagged editing—they’re all it 
takes to create a nuanced creepi¬ 
ness. A good, scary ghost story just 
needs one thing that’s unmistakably off— 
a kid singing ethereal nursery rhymes, a room 
that’s too cold. It is absence—desolate streets, 
vacant towns—that chills the blood. Because 
what is more frightening than loneliness? 

If you’re looking for a metaphor to define a 
cultural moment, it’s hard to do better than 
that. Forget about sexy predatory mon¬ 
sters whose bite lures us into a life of reck¬ 
less abandon. Those ever-growing hordes 
of the mindless poor? They don’t actually 
want to surround our mall and steal our 
stuff any more than the illegal aliens from 
space do. What’s coming for us all, in the 
end, is just death—and the wan hope of 
bullying the feckless mortals left behind 
into sorting out our unfinished business. 
Whooooo. Spooky. ED 
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PLEASE WATCH THIS MAN'S SHOW 

Dan Harmon drives himself crazy n 
the most brilliantly weird comedy c 
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Harmon works long, irregular 
hours on the set of Community, now 

HE CIRCLES ARE EVERYWHERE, if yOU know in its third season on NBC. 

to look for them. They're on the whiteboards 

around Dan Harmon's office, on sheets tacked to his walls, on a notepad on the floor of his 
car. Each one is hand-drawn and divided into quadrants with scribbled notes and numbers 
sprouting along the edges. They look like little targets. 

Harmon, 38, is the creator of Community , a sitcom about a group of community-college 
study buddies and the most giddily experimental show on network TV. He began doodling 
the circles in the late '90s, while stuck on a screenplay. He wanted to codify the storytelling 
process—to find the hidden structure powering the movies and TV shows, even songs, 
he'd been absorbing since he was a kid. "I was thinking, there must be some symmetry to 
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this,” he says of how stories are told. “Some 
simplicity” So he watched a lot of Die Hard, 
boiled down a lot of Joseph Campbell, and 
came up with the circle, an algorithm that 
distills a narrative into eight steps: 


1 
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1. A character is in a zone of comfort 

2. But they want something 

3. They enter an unfamiliar situation 

4. Adapt to it 

5. Get what they wanted 

6. Pay a heavy price for it 

7. Then return to their familiar situation 

8. Having changed 

Harmon calls his circles embryos—they 
contain all the elements needed for a satisfy¬ 
ing story—and he uses them to map out nearly 

////////////////////^^^^ 

Contributing editor Brian raftery 
(brianraftery@gmail.com) wrote about 
Americas Funniest Videos in issue 19.05. 


every turn on Community, from throwaway 
gags to entire seasons. If a plot doesn't fol¬ 
low these steps, the embryo is invalid, and he 
starts over. To this day, Harmon still studies 
each film and TV show he watches, searching 
for his algorithm underneath, checking to see 
if the theory is airtight. “I can't not see that 
circle,” he says. “It's tattooed on my brain.” 

Harmon tells me this over dinner on a mid¬ 
summer night in Hollywood. He's a big dude, 
dressed in jeans and a green plaid button- 
down, with graying stubble and faint raccoon 
lines under his eyes, evidence of his erratic 
sleep habits. The first time we met, months 
earlier in a New York City bar, we spoke for 
nearly three hours, during which time Har¬ 
mon barely made eye contact. He commu¬ 
nicates openly online, writing lengthy blog 
entries about struggles in his work and per¬ 
sonal life. But face-to-face, he needs a few 
hours and a few drinks to warm up. 

Harmon has dedicated the past three years 
to Community, the story of a fast-talking 
lawyer named Jeff Winger (played by Joel 
McHale) who is disbarred and forced to slum 


Joel McHale (right) plays a 
disbarred lawyer; Danny Pudi (left) 
plays a pop-culture savant. 

it in a community college. There, he's part¬ 
nered with an A-team of outcasts, including 
a crass geriatric (Chevy Chase), an uptight 
striver {Mad Men’ s Alison Brie), and a pop- 
culture savant named Abed (Danny Pudi), 
who acts as the shows unofficial narrator, 
constantly applying movie and TV analogies 
to every predicament. (It's Abed who points 
out that the show's setup—misfits hanging 
out in a school library—is very Breakfast 
Club.) The characters spar, trade zipline- 
fast put-downs, and occasionally make out. 

It may seem a humdrum premise, but in 
fact Community is a brazen, incorrigible 
shape-shifter—a comedy that, in any given 
week, might take the form of a Claymation 
fantasy or a Dungeons & Dragons game. 
Even its “normal” episodes have a deeply 
weird velocity to them: This is a series in 
which a dorm-room blanket-fort can sprawl 
into a shantytown and where a trampoline 
becomes a spiritual temple. 

Harmon doesn't seem like the kind 
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of guy you'd find running a 
$45 million-a-year network sitcom. 

He spent much of the past decade 
working on the web, turning out low- 
budget, artfully goofy Internet vid¬ 
eos with titles like Computerman 
and Laser Fart. But at their core, 
even his most asinine web shorts 
were subtly bound by the same laws 
that apply to TV comedies, which 
demand reiatable characters, cohe¬ 
sive story lines, and third-act life les¬ 
sons. In fact, Community feels like a 
kind a secret handshake—-or maybe 
a loving noogiefest—between two 
worlds: the nimble, anarchic aes¬ 
thetic of cheapo online comedy and 
the comforting structure of a main¬ 
stream sitcom. It's a risky mix, but 
“Dan's like a cat burglar breaking 
into an art museum,” says his lead¬ 
ing man, McHale. “He can dance 
around those lasers and make it look easy.” 

Fittingly for a show with so much Internet- 
friendly comedy—pop-culture allusions, 
sight-gag Easter eggs, and hyperaware self¬ 
commentary— Community has attracted a 
spazzily enthusiastic online following. After 
every episode, the web is besieged with trib¬ 
utes and exegeses in the form of recaps, ani¬ 
mated GIFs, and arcana-packed Tumblr pages. 
(One site ran a 1,300-word oral history on a 
character named Magnitude, whose total 
screen time amounts to less than 10 minutes.) 
By network standards, Community's ratings 
are modest, but its desirable demographics- 
young, educated, and somehow still able to 
buy stuff—were enough to get the show a 
third season. When judged by the metrics 
of fandom, however, the series is a monster. 
It has made Harmon part of a new breed of 
celebrity show runners who are almost as 
famous as the programs they create. 

Not that Harmon seems to be enjoying any 
of this. Heading a network TV series is far 
more pressure-packed than churning out DIY 
web videos, and Harmon now has to answer 
to a cadre of executives and coworkers. This 
doesn't come easily to a guy whose Zucker 
Brothers-level wit is offset by Zuckerbergian 
social skills—a combination that's gotten him 
fired in the past. When he's working on the 
show, Harmon rants, fumes, and constantly 


Harmon uses circles that he calls 
embryos to map out nearly every turn 
on Community. 

threatens to quit. “That's my morphine but¬ 
ton,” he says of the prospect of leaving. It's the 
fail-safe option for ending the constant pain. 

But doing so would leave too many stories 
unfinished, for both Community and Harmon 
himself. The circles are everywhere, if you 
know to look for them. 



1. A character is in a zone of comfort 

2. But they want something 

it's 4:45 in the afternoon at Community's 
LA headquarters, and inside an airless writ¬ 
ers' room, Harmon slugs down a five-hour 
energy drink, picks up a near-drained tum¬ 
bler of vodka, and stares at a text-jammed 
whiteboard. He and a half-dozen writers are 
stuck on a scene in which one of the Com¬ 
munity regulars goes head-to-head with 
guest star John Goodman. The scene is just 
two guys talking, but nobody can figure out 
how the conflict should play out. 

Harmon begins pacing the room, slowly 
launching into a discourse that's part Socratic 
inquiry, part one-man improv show. He lists 


examples of anything in the culture that might 
show how powerful men treat the weak: Good- 
fellas, Neil LaBute films, Freudian theory, 
even the actorly essence of Goodman him¬ 
self. The whole spiel is immensely entertain¬ 
ing—like healing a version of Billy Joel's “We 
Didn't Start the Fire” that's been rewritten 
by a semiotics-obsessed video-store clerk— 
and it concludes with Harmon reenacting 
Ned Beatty's famous monologue in Network. 

By the time he's finished, it's clear that the 
soliloquy, with all its melodrama and bluster, 
is the blueprint they need. The writers start 
rifling plot points and one-liners and quickly 
find the beats of the scene, which Harmon 
drops into a circle on the whiteboard. The 
steps are there. The embryo is valid. 

Harmon is an articulate guy, but he often 
uses film or TV references as a form of short¬ 
hand—a way to convey a tone he wants to 
capture or an idea he wants to get across. 
It's a habit that goes back to his youth. He 
grew up in the lower-middle-class suburbs 
outside of Milwaukee. His parents worked a 
lot, so he amused himself by watching reruns 
of Taxi and The Bob Newhart Show, or fun- 
junk obscurities like Manimal and Misfits 
of Science. 

Early on he started picking up on things 
that other kids missed: the way The Bob 
Newhart Show experimented with freez¬ 
ing and unfreezing its end credits, or how 
Moonlighting would change genres from 
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Harmonislisteningtoademoofapiece 
of musicforan upcomingepisode: 

“Oh, God! I wanna blow my brains out!” 


episode to episode. His earliest revelation 
about how the TV medium worked—one 
that heavily influences Community— came 
courtesy of a Cheers board game he spotted 
at a toy store. He realized that the charac¬ 
ters were so relatable and their dynamics 
so clearly defined that anyone could step 
into their lives—even in a board game. 

When he wasn't obsessing over Cheers or 
Knight Rider, Harmon was happily spend¬ 
ing hours by himself—sometimes alone in a 
closet. He was always most comfortable being 
off in his own world. It was calming, almost 
meditative, but it didn't teach him a lot of 
social skills. By the time he got to high school, 
the only way he could adapt was through com¬ 


edy. He took up improv, which uncorked his 
talents and lifted his social standing. "Class 
clowns are never allowed to date anybody 
decent," Harmon says, "but you don't get 
beaten up, you're invited to parties, and 
everybody likes you." 

Still, Harmon wanted more than to amuse 
his classmates; he wanted to build a career. 
In the early '90s, he moved to Milwaukee 
and started doing stand-up. At the comedy 
clubs he met Rob Schrab, an illustrator and 
fellow comic who shared many of Harmon's 
pop-culture obsessions: Die Hard, Star Wars, 
Dungeons & Dragons. 

The two soon became writing partners, 
working on everything from sketch comedy to 


radio bits. One of their collaborations 
was Scud: The Disposable Assassin, 
a darkly funny robot-revenge comic 
book created by Schrab. Harmon 
wrote a few issues, and when Oliver 
Stone optionedScwd, they moved to 
Hollywood to work on the script, not 
realizing that Stone had other writers in mind. 

Finding themselves in LA without a steady 
gig, Harmon and Schrab started working on 
new ideas, eventually selling a Goonies- style 
ghost story called Monster House to director 
Robert Zemeckis—a deal that made them a 
hot property in Hollywood. Soon they were 
hired by ABC to come up with ideas for new 
shows. One day, while talking about the TV 
series they'd loved as a kid, they hit upon the 
concept for Heat Vision and Jack, a knowingly 
ridiculous homage to The Six Million Dollar 
Man. The show followed an astronaut who 
had gained superintelligence by traveling 
too close to the sun and whose best friend 
had been fused with a motorcycle. When an 
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ABC executive quickly rejected the pitch over 
the phone, it only made Harmon want to write 
it more. “Dan hates being told what to do,” 
Schrab says. “If you say, ‘Don't do that: You'll 
die,' he'll say, ‘Well, I'm gonna do it anyway.''' 



3. They enter an unfamiliar situation 

4. Adapt to it 

heat vision was written in a weekend, 
eventually making its way to Ben Stiller, 
who directed a pilot for Fox. Starring Jack 
Black and Owen Wilson, the show was full 


of dense pop-culture spoofery and lacked a 
laugh track, both of which were unusual in 
network TV at the time. Copies of the pilot 
were eagerly swapped around Hollywood, 
but Fox passed, sending Harmon into a deep 
depression. “I didn't leave my apartment for 
a month,'' he says. 

To make things worse, Monster House was 
put on indefinite hold. With both projects 
dead, Schrab and Harmon's luster began to 
fade, and the two had difficulty finding work. 
Frustrated, and with time on their hands, 
they started videotaping movie parodies 
and sketches just to amuse each other. It was 
the early 2000s, and good-quality digital 
cameras were getting cheaper. Harmon and 
Schrab soon discovered a slew of similarly 
minded video artists, some of them frus¬ 
trated writers and directors who felt stifled 
by the Hollywood system. After holding a 
series of screenings at Schrab's apartment, 
they came up with Channel 101, an organiza¬ 
tion that was part website, part film festival. 

Launched in 2003, Channel 101 functioned 
as a sort of anarchic democracy: Contribu¬ 


tors went online and submitted five-minute 
“pilots” of such homemade comedies as the 
sci-fi time-travel adventure Time Belt ox the 
fictionalized music documentary Yacht Rock. 
Each month, an LA audience would gather to 
screen the pilots and vote on which series to 
renew for another month and which to cancel. 
Channel 101 allowed Harmon and Schrab to 
reclaim their outsider-wunderkind standing, 
and while they didn't get rich from it, they 
established an online comedy portal long 
before YouTube or Funny or Die. For years, 
Channel 101 was one of the few places young 
comedic talents could get their work seen, a 
fact that drew such future web phenoms as 
the Lonely Island, whose teen-drama parody 
The ’Bu was one of Channel 101's first big hits. 

Harmon says Channel 101's voting system 
was established partly because he believed 


in meritocracy—that a show's survival ought 
to rest entirely on the audience. But he also 
didn't want to be the bad guy who got yelled 
at when he rejected other people's work. Har¬ 
mon didn't want to deal with confrontations. 



5 


5. Get what they wanted 

6. Pay a heavy price for it 

7. Then return to their familiar situation 

“oh, god! i wanna fucking blow my brains 
out.” 

It's another day in the Community offices— 
one that will stretch until nearly dawn—and 
Harmon is listening to a demo of a piece of 
music for an upcoming episode. He dictated 
the melody to a composer and can't under¬ 
stand why this version sounds different. 
He gripes about it for a few minutes, lets it 


rest, and then starts griping again. “I often 
have inappropriate emotional reactions to 
things,” he says, “where other people would 
say, ‘Oh, it just needs some adjustment."' 

The others in the room barely look up; 
they're used to these outbursts. Harmon 
swears he's not difficult to work for, but being 
in a room with him for 15 hours a day cer¬ 
tainly isn't easy. He's dismissive of some of 
the show's directors, has meltdowns in the 
editing bay, and drinks during the day, a fact 
he attributes to his unusual hours. (Despite 
having been around Harmon while he's drink¬ 
ing—and drinking with him—I've never seen 
him actually drunk.) Even Harmon's biggest 
supporters acknowledge his mercurial ten¬ 
dencies. “It's hard, because he's really pas¬ 
sionate,” Community writer Megan Ganz 
says. “He cares about his work in a way that 
he doesn't necessarily care about 
other people.” 

In 2006, Harmon and Schrab were 
hired by Sarah Silverman to work 
on her eponymous Comedy Central 
show. But Harmon found himself 
unable to get in sync with Silver- 
man, arguing over the direction of 
the show's writing. He was let go after 
just a few episodes. “I was inexperienced and 
oversensitive,” Harmon says. “Sarah would 
email me notes, and they'd hurt my feelings.” 

Harmon's departure became sizable news 
within the industry, even getting mentioned 
in Time. Schrab decided to stay on the show, 
creating a rift in the duo's partnership (and 
friendship) that took nearly a year to resolve. 
Around the same time, a heavily retooled ver¬ 
sion of Monster House hit theaters, prompt¬ 
ing Harmon to rethink whether he wanted 
to write movies in the first place. 

Harmon found himself once again look¬ 
ing for work. In the mid-2000s, he took a 
Spanish class at an LA community college. 
He thought it might be a good—if maybe a 
bit too mainstream—setting for a fish-out- 
of-water sitcom. When he heard that a pro¬ 
ducer working with NBC was interested in 
doing something with him, Harmon pitched 
the idea and sold Community. 

From the second episode—which included 
a hilarious and yet perfectly plausible scene in 
which Chase and McHale dress in homemade 
robot costumes and fight in slow motion—it 


Fansknowthatoddballshows 
like this one tend not to stick around. So 
they savor each episode accordingly. 
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was cleai* that Harmon's idea of a mainstream 
sitcom was slightly askew. This may be why 
Community's online fans are so rabid: These 
are people for whom Arrested Development 
was a weekly religion, and they know that 
shows as endearingly oddball as Commu¬ 
nity tend not to stick around for long. So they 
savor and celebrate each episode accordingly. 

Harmon, for all the abject misery he feels 
when he's making the episodes, savors the 
show just as much. Community is a series by, 
for, and about people for whom pop culture 
is both a near-divine presence and a lens 
through which to view the world. When a 
character compares an onscreen relation¬ 
ship to Sam and Diane, or Abed notes—at 
the start of a Goodfellas homage—that he's 
always wanted to be in a mob movie, it's not a 
gimmick. It's Hannon's way of reaching out to 
those who love this stuff as much as he does. 

“I'm trying to connect with people the 
best I can," he says. “I don't really have a 
lot of appropriate feelings for people on an 
individual basis, but I've always wanted to 
make people happy. When they tweet and 
say, Tour show is good,' I'm like the Lawn- 
mower Man—hovering and taking in positive 
bits of energy. I don't need more than that." 



8. Having changed 

in the community episode “Critical Film 
Studies," Jeff Winger—the sarcastic ex¬ 
lawyer—agrees to meet Abed for dinner. It 
turns out Abed had recently landed a walk- 
on role on his favorite show, Cougar Town, 
and during filming he realized his onscreen 
life was richer than his real life. He'd wasted 
his time meticulously analyzing every piece 
of pop-culture esoterica he could find, Abed 
explains, and now all he wants, for once, is an 
honest conversation with somebody. 

Jeff, normally an under-sharer, gives it a 
go, ultimately revealing some of his deepest 
insecurities. Then he learns the real reason 
for their meeting: Abed didn't want a conver¬ 
sation at all. He simply wanted to reenact the 


Louis Malle classic My Dinner With Andre. 

Most Community fans assume Abed has 
Asperger's syndrome. Many of the signs are 
there: His inability to pick up on others' feel¬ 
ings, his tendency to relate more to film and 
TV than to actual people, his obsessive ana¬ 
lyzing and categorizing of events. From the 
beginning, Harmon didn't want to specify the 
character's pathology, but out of curiosity he 
eventually started looking into Asperger's. 

“So, in a very naive way—and I've never 
told anybody this before—I stalled research¬ 
ing the disorder," Harmon says. “I started 
looking up these symptoms, just to know 
what they are. And the more I looked them 
up, the more familiar they started to seem. 
Then I started taking these Internet tests." 
The tests came up positive. 

When he began writing Community, 
Harmon thought the character he related 
to most was Winger, who had “all the 
defense mechanisms that I acquired," Har¬ 
mon says. But the more online tests for 
Asperger's he took, the more he began to 
wonder if he was just as similar to Abed. It 
had never occurred to him before, he says, 
because he has always been so oversensitive. 

Eventually, Harmon met with a doctor and 
came to understand that symptoms of the 
disorder lie on a spectrum, and that in fact 
there is a place on it for people with inap¬ 
propriate emotional reactions and deep 
empathy. Harmon now sees that he may fit 
somewhere on that spectrum, though fig¬ 
uring out exactly where could take years. 

When he created a TV character who 
relates to the world through television, Har¬ 
mon didn't realize that he was, in a sense, 
inserting himself into his show. Ever since 
he recognized this, writing in Abed's voice 
has gotten much easier; all Harmon has to do, 
he says, is “open up my memory." And he has 
learned to understand himself a bit better, 
including why—like Abed—he sometimes 
unintentionally hurts those around him. 

At the end of “Film Studies," Abed offers 
Jeff an apology-slash-explanation for the 
Andre stunt. He wasn't trying to manipulate 
or fool him. Instead, he'd picked a movie about 
two distant friends because it was the only 
way he could convey to Jeff how he felt about 
their own friendship. Abed, like the guy who 
created him, was simply trying to connect. 
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SCARE TACTICS 
How two scammers built an 
empire by selling malevolent 
cures for fake computer viruses. 


BY BENJAMIN WALLACE 
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efore they built an international underworld empire—before they 
weaseled their way onto millions of computers, before their online 
enterprise was bringing in hundreds of millions of dollars a year, 
before they were fugitives wanted by Interpol—Sam Jain, now 41, 
and Daniel Sundin, 33, were just a couple of garden-variety Inter¬ 
net hustlers. The two, who met around 2001, started out with a 
series of relatively modest scams and come-ons. Capitalizing on 
post-9/11 paranoia, Jain sold anti-anthrax gas masks. Exploiting 
the anxieties of aspiring non-English-speaking immigrants, he 
helped run a green card lottery site that tricked applicants into 


paying for an INS form that the govern¬ 
ment provides for free. Together, the two 
men sold gray-market or counterfeit ver¬ 
sions of popular software. They marketed 
all these dodgy ventures with a mix of 
hyperaggressive tactics, including classic 
blackhat tricks like browser hijacking” 
and “typo-squatting ” But Jain and Sun- 
din weren't technological wizards; they 
didn't break into their marks' computers 
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Shaileshkumar Jain (left) and Daniel Sundin were masters of social engi¬ 
neering, getting people to willingly hand over money for bogus software. 


or steal their credit card numbers. Instead, 
they were masters of social engineering who 
got people to hand over their money will¬ 
ingly. The work was lucrative enough that 
Jain and Sundin could afford to hire program¬ 
mers, designers, and emarketers. Still, their 
approach was unfocused—and exhausting. 

Then, in August 2003, Jain and Sundin had 
a breakthrough thanks to the arrival of the 
so-called Blaster worm. Blaster quickly com¬ 
promised hundreds of thousands of machines, 
making it one of the fastest-spreading pieces 
of malware ever. The worm also prompted an 
unprecedented consumer panic: Some 40,000 
computer users called Microsoft for support 
during the first four days of the epidemic. Jain 
and Sundin had built a small empire dedicated 
to exploiting people's fears—of bioterror¬ 
ism, for instance, or deportation. Here was 
a threat that menaced almost everyone with 
a PC, which meant a vast potential audience 
for their manipulative online ad campaigns. 
Jain and Sundin—now working through a 
company they called Innovative Marketing 
Inc., or IMI—merely had to use the fear of 
computer viruses to sell antivirus software. 

Coincidentally, Sundin had already writ¬ 
ten some firewall software called Computer- 
shield. It wasn't as effective as mainstream 
antivirus programs, but it didn't have to 
be; the genius would be in the sales pitch. 
After rebranding it WinAntiVirus, IMI began 
buying pop-up ads that blared fake alerts 
about problems on users' hard drives—for 
example, “You have 284 severe system 
threats.'' These ads prompted customers 
to download a free trial or pay $39.95 and 
up for IMI's subpar software. Once installed, 
the trial versions pumped yet more ads into 
the user's web browser, pestering people to 
shell out the full price. It was a deeply ironic 
scheme: Jain and Sundin planned to exploit 
consumer fears of viruses in order to spread 
what was, in effect, another virus—and the 
victims would pay for the privilege. 

The plan worked. People were so spooked 
by the Blaster worm, a coworker would later 
/////////////////////m^^^ 
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recall, that Jain boasted he could be selling 
“a block of ice" and still make money. Soon, 
IMI was pulling in $1 million a month. Jain 
and Sundin quickly turned their attention 
away from their other, lesser scams and 
concentrated on their new cash cow. IMI 
had found its killer app. 

Over the next few years, imitators sprang 
up. Soon, computer users were besieged 
by terrifying alerts from all kinds of pur¬ 
ported antivirus software vendors. This 
genre of software, widely called scareware, 
has become the Internet's most virulent 
scourge. By 2009, an average of 35 million 
computers were being infected by scareware 
every month, according to a study by soft¬ 
ware developer Panda Security. “Scareware 
is still the most promising way of turning 
compromised machines into cash," says 
Dirk Kollberg, a senior threat researcher 
at security firm Sophos. And until recently, 
IMI was the Google of scareware, exploding 
over just a few years from a small group of 
housebound hackers into an international 
juggernaut, a sophisticated enterprise with 
hundreds of employees and offices on four 
continents. It had telephone support cen¬ 
ters in Ohio, Argentina, and India and mar¬ 
keted its products under more than 1,000 
different brands and in at least nine lan¬ 
guages. From 2002 to 2008, IMI brought 
in hundreds of millions of dollars in profit. 


Unlike other young Internet entrepre¬ 
neurs who built big businesses at the start 
of the new millennium, the story of Sam Jain 
and Daniel Sundin hasn't been told in fawn¬ 
ing profiles or books or in movies directed 
by David Fincher. Yet in a perverse way, IMI 
could be considered one of the most remark¬ 
able startups of the past decade. This duo's 
knack for social engineering has been as 
brilliant as anything Facebook ever rolled 
out, and IMI's nimble, iterative approach to 
software development and marketing pro¬ 
duced innovation on an almost weekly basis. 
The IMI story apparently isn't one that its 
two founders are eager to tell, though; in 
fact, their whereabouts are unknown and 
both have warrants out for their arrest. But 
thanks to a series of lawsuits and criminal 
complaints filed over the past several years, 
combined with interviews with former com¬ 
pany insiders, it's possible to reconstruct a 
picture of how scareware gets made—and 
how it made multimillionaires out of two 
misanthropic hucksters. 


when shaileshkumar “Sam" Jain 
moved to Silicon Valley in 1991 after gradu¬ 
ating from Penn State in just three years, 
his elastic attitude toward ethics quickly 
became apparent. Three months after his 
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arrival, Jain was arrested after he used 
a fake ID while trying to open a checking 
account under the name Christopher Rubio. 
His father, an engineer with Westinghouse 
in Pittsburgh, wrote a pleading letter to the 
judge, attesting that his son had never been 
in trouble before and calling the situation “a 
nightmare... for myself and my wife/' Two 
coworkers at a ticket-kiosk startup where 
Jain later worked remember him finagling 
a free laptop by deliberately scorching his 
own thigh with a cigarette lighter and blam¬ 
ing the burn on a faulty computer. 

Slight of build, Jain was insecure about 
his appearance, former colleagues say, purs¬ 
ing his lips to conceal the retainer he wore 
and talking about undergoing corrective 
eye surgery so he wouldn't have to wear 
glasses. He was a loner, distant from his 
family. In addition to a relationship with 
a much-younger blond Idahoan named 
Kristy Ross, he sought female companion¬ 
ship from strippers and escorts. Jack Palla- 


dino, a prominent San Francisco private 
investigator and attorney who worked 
with IMI starting in 2006 and came to con¬ 
sider Jain a friend, takes a more sympa¬ 
thetic view of his personality. He sees Jain 
as an eccentric genius whose brusqueness 
stems from his difficulty connecting with 
people. Regardless of the underlying rea¬ 
sons, Jain struck those around him as having 
a zero-sum worldview: Screw or be screwed. 

By the time the dotcom bubble started to 
burst, Jain had staked out a career for him¬ 
self on the shady boundary between Inter¬ 
net marketing and outright fraud. In 2000, 
apparently with money he won in Las Vegas 
by betting on football games, Jain cofounded 
a company called eFront, which purchased 
dozens of niche content sites and sold ads 
across the network. The concept was ahead of 
its time, and the Costa Mesa, California, com¬ 
pany was quickly listed among the highfliers 
of the fading boom; analytics firm Media 
Metrix declared it one of the web's 20 most 


trafficked networks. Less than a year later, 
eFront imploded after it was revealed that 
someone had submitted bogus data to Media 
Metrix. (Several coworkers say that Jain was 
the culprit, though he denied this at the time.) 
By spring 2001, eFront had shut its doors 
and Jain had moved to Hawaii to regroup. 

It was around this time that Ross intro¬ 
duced Jain to Daniel Sundin, and the two 
quickly joined forces. Sundin had dropped 
out of school at 16 and then left his native 
Sweden for Arizona, where he made a living 
developing traffic-tracking software for porn 
websites. Tall and rail thin, Sundin suffered 
from a gastrointestinal disorder called bac¬ 
terial overgrowth syndrome, which made it 
hard for him to gain weight. Like Jain, Sundin 
was happy to stay in his apartment and was 
most comfortable interacting with people 
through machines—though he could be per¬ 
snickety online, too, correcting others' spell¬ 
ing and deeming certain ideas "moronic.” He 
also loved porn, amassing an enormous per- 



*EPA-estimated 19 city/31 hwy/23 combined mpg, V6 Coupe with automatic. 








Jain and Sundin shared an 
arrogance vergingon contempt— 

aswellasaninterestinthemore 
shadowy precincts of ecommerce. 


sonal library. (“He had a 7-terabyte storage 
system,” a former colleague recalls.) 

Although Jain and Sundin's partnership 
was almost always virtual—Sundin moved 
to Seattle, while Jain left Hawaii for Las 
Vegas—the two grew close. They shared 
an arrogance verging on contempt for oth¬ 
ers, as well as an interest in the more shad¬ 
owy precincts of ecommerce. Sundin had 
launched a number of his own porn sites 
and made money spamming. Jain was also 
drawn to his friend's business acumen: 
Sundin had been among the first to rec¬ 


ognize the benefits of outsourcing, and by 
late 2001 he was farming out coding and 
interface-design work to Argentina, India, 
and Ukraine. Jain saw that the software 
infrastructure Sundin was creating could 
be used to build something much bigger. 


in its early days, imi's staff consisted of 
a loose-knit confederation of young market¬ 
ers and programmers scattered around the 
country. These included Jain's ex-girlfriend, 


Ross, who handled ad placement; a Boston 
College law student named Marc D'Souza, 
who helped establish relationships with 
credit card processing firms; and a Cincin¬ 
nati programming whiz named James Reno, 
who was still in high school and sometimes 
had to end his IM sessions with Jain because 
his mother was telling him it was time for 
bed. Everyone communicated by instant 
message and email, with almost no face-to- 
face meetings. The letters on Ross' keyboard 
were entirely worn away from constant 
use. D'Souza, who after graduating split 
his time between Toronto and Bahrain, met 
with Jain only once during the six years they 
worked together. By the end of2001, IMI did 
have a central office—in Ukraine, to draw on 
that country's cheap programming labor. 

Over time, IMI transformed itself into an 
engine of innovation. The team was con¬ 
stantly experimenting, tweaking its security 
software packages—which ranged from anti¬ 
virus programs to registry cleaners to fire- 
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IMI employees didn’t know each 
other’s real names—everyone just 
went by an online nickname. 


wall software—and marketing them under 
new names, like WinFixer, ErrorSafe, and 
DriveCleaner. The company tirelessly refined 
its marketing, sending customers ads for a 
variety of products and then conducting 
sophisticated statistical analyses to see 
which approach was most effective. One 
huge leap forward was the so-called scan¬ 
ner method, which IMI started using in mid- 
2005. A pop-up ad would offer a “free scan” 
of a user's supposedly infected drive. Once 
the phony scanner announced its results— 
always bad—it provided a link to IMI's soft¬ 
ware. It was an effective bit of social hacking: 
Because potential customers had already 
invested time in the “scan" and been duly 
frightened by it, they were much more likely 
to purchase the software. 

IMI also used a series of tactics to make 
sure its advertisements were displayed on 
as many screens as possible. Soon after the 
Blaster worm made IMI a fortune, a for¬ 
mer company executive says, Sundin paid 
roughly $3 million to buy a Costa Rica-based 
adult dating site, granting Sundin access to 
its millions of users worldwide. One chal¬ 
lenge IMI faced was dodging angry custom¬ 
ers demanding their money back. The goal 
was to avoid giving a refund while keeping 
the customers from calling their credit card 
companies, which would endanger IMI's 
banking relationships. The problem wasn't 
that the company's software was ineffec¬ 
tive-most customers had no way of know¬ 
ing that. But in many cases, their existing 
antivirus software would flag the IMI apps 
as malware, which made them difficult to 
install and slowed computer speeds to a 
crawl. The company set up call centers to 
provide support in multiple languages, usu¬ 
ally instructing customers to uninstall their 
other antivirus software. This trick seemed 
to mollify callers; it allowed IMI's software 
untrammeled access, bringing the comput¬ 
er's speed back to normal. The IMI program 


still did little or nothing, but those upsetting 
warnings stopped showing up, leaving ner¬ 
vous customers with the impression that 
their new purchase had done its job. 

As a result, the business experienced 
an almost uninterrupted growth spurt. 
Between 2004 and 2006, annual gross rev¬ 
enue climbed from $11 million to $53 million. 
In January 2004, IMI's Ukraine office had 
70 employees; four years later, more than 
600 people worked there. The headquarters 
took on all the trappings of a standard-issue 
cubicle farm. There was an HR department. 
English lessons were offered. Every Friday, 
the company brought in kegs of beer. There 
were bowling outings and birthday parties, 
and there was even a small gym. For a bunch 
of twentysomething Ukrainian software 
geeks who'd never had a job before, it was 
a fun place to work. 


yet in other ways, it was nothing like the 
average company. Former employees say 
they didn't know each other's real names; 
instead, everyone went by an online nick¬ 
name. The main corporate website was 
cagey, revealing nothing about the people 
behind IMI. Contracts, according to a for¬ 
mer recruiter, were “very strange," devoid 
of the normal corporate stamps and CEO 
signatures. Employees were paid with cash 
in envelopes. Salaries, according to an email 
written by one of IMI's Ukrainian managers 
and published in court documents, “were hid¬ 
den as much as possible from the tax organs, 
police, anybody. Instead of a contract with the 
ISP provider, the money was simply wired to 
its hidden offshore account. This let us [save] 
20 percent of the potential tax expenses." 

Some employees, spooked by IMI's meth¬ 
ods, left. But a surprising number stayed. “It 
seems normal in our country to be hiding, 
from tax service or anything else," an IMI 
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alumnus says. Ex-employees didn't hesitate 
to put their IMI stints on their resumes. Some 
went on to work for blue-chip international 
companies, including Barclays and Microsoft. 

Meanwhile, thousands of miles away, Jain 
and Sundin were distracted by an onslaught 
of legal problems. Jain had been sued by 
Symantec, stemming from earlier sales of 
gray-market software that Symantec alleged 
was counterfeit. His green card site, which 
masqueraded as the official INS website to 
trick immigrants, finally drew the attention 
of customs officials; when they stopped Jain 
on his way into the US in December 2003 and 
seized his laptop, he was carrying an unde¬ 
clared check for $1 million. He soon left for 
Brazil, where he shuttled between Rio, Sao 
Paulo, and Florianopolis, evidently living 
in hotels. His parents told attorneys they 
were uncertain of his whereabouts. Several 
of Jain and Sundin's employees quit after 
being called in for questioning by the FBI 
and Royal Canadian Mounted Police. Sundin 
began moving around too, first to Canada and 
then, abruptly, back to his native Sweden, 
abandoning his new BMW M3 in Vancouver. 

But those troubles didn't do much to stifle 
IMI's scare campaign. Starting around 2007, 
the company cranked up both its aggression 
and its ingenuity. Leading advertising net¬ 
works had banned IMI, so the company set 
up a series of fake online ad agencies that 
placed banners on popular websites, includ¬ 
ing those of The Economist, eHarmony, and 
Major League Baseball. IMI embedded the 
ads with hidden code, so if someone from 
inside the hosting site's offices looked at 
them, they saw appeals from mainstream 
companies like Travelocity, Priceline, and 
Weight Watchers. But if regular users viewed 
the ads, they saw quickie come-ons for used 
cars or diet pills. When consumers clicked 
on an ad, it would redirect their browser to a 
site selling antivirus software or, worse, trig¬ 
ger an auto-download. All the while, IMI was 
engaged in an arms race against established 
antivirus companies, continually tweaking 
its software to make it unrecognizable to the 
databases of known threats. 

To turbocharge sales, IMI made its scare- 
ware scarier. Now, instead of just being told 
that there were system errors, a user might 
see the message “A remote computer has 


gained access to your computer.'' Worse, 
pop-up ads would announce that "Illegal 
porn content" had been "found on your PC" 
and display a gallery of thumbnail images 
purportedly discovered on the hard drive, 
a list of sites (Gayanalsex.com, Asianteens 
.net) supposedly visited and detected on 
the computer, or a warning of "high risk 
to your career and marriage"—unless, of 
course, you coughed up money for drive¬ 
cleaning software. Now that the initial panic 
about the Blaster worm had subsided, IMI 
resorted to exploiting fears of divorce, job 
loss, and even prison. 

Jack Palladino, the private investiga¬ 
tor and friend of Jain's, says that the two 
cofounders weren't responsible for the 
worst excesses. Instead, he blames rogue 
affiliates, overzealous middle managers, and 
the pressures of hypergrowth. "This wasn't 
them riding the tiger,” Palladino says. "The 
tiger was riding them." 

In any case, the extreme measures yielded 
results: According to security expert Koll- 
berg, IMI took in roughly $180 million in 
2008 from its "security" software (it was 
also involved in porn and other businesses). 
But soon it was IMI's founders, not cus¬ 
tomers, who faced the prospect of land¬ 
ing behind bars. 


in the spring of 2008 , after Jain was 
indicted in California in connection with 
the earlier Symantec case, he returned to 
the US, moving into a condo in San Fran¬ 
cisco. He prepared to defend himself, hir¬ 
ing expensive, high-powered attorneys. 
But Jain apparently reconsidered his strat¬ 
egy after the pressure began to mount. In 
December, the Federal Trade Commission, 
having received more than 1,300 consumer 
complaints about IMI and its products, filed 
suit against the company and its principals. 
Jain failed to show up for a January 2009 
hearing in San Jose, stopped communicat¬ 
ing with his lawyers, and eventually disap¬ 
peared altogether. A bench warrant was 
issued for his arrest, but he has not been 
heard from since. In April 2009, Ukraine's 
secret police, wearing masks and toting 
machine guns, raided IMI's old offices in 


Kiev. By the end of last year, Sundin had 
joined Jain on Interpol's fugitive list. In the 
founders' absence, the FTC has obtained 
default judgments against Jain and Sun¬ 
din. Marc D'Souza and his father, Maurice, 
who helped set up IMI's merchant accounts, 
settled with the FTC for $8.2 million. Code 
jockey James Reno has paid the commis¬ 
sion nearly $18,000 and faces a suspended 
judgment of $1.9 million. The case against 
Kristy Ross is ongoing. 

Palladino sees a tragic dimension in the 
IMI story. 'It's such a waste," he says. "These 
are good, young, talented people who got 
derailed." Looking back at the rise and fall 
of Jain and Sundin's empire, it's hard not 
to see his point of view. Using nothing but 
pop-up ads and their own online distribu¬ 
tion, Jain and Sundin succeeded in selling 
$40 software to untold millions of users. 
Over the better part of a decade, they built 
and then ran an organization to write and 
market that software. Had they marshaled 
these skills in support of software that was 
actually worth installing, they might be 
admired figures today; instead they're on 
the lam. Sundin is believed to be back in 
Sweden, which has strong laws protecting 
its citizens from extradition. Jain is said 
to like warm weather, so perhaps he has 
returned to Brazil. But no one who knows 
them thinks either man is kicking back and 
drinking pina coladas. When Palladino last 
saw Jain, soon before he disappeared, he 
was dazzled by Jain's vision for revolu¬ 
tionizing the medical-device industry. ("I 
almost hesitate to tell you that," Palladino 
says. "Now the FBI will be looking for a little 
brown guy at health care conferences.") 

With IMI apparently out of action, a 
new generation of Sundins and Jains is 
feverishly at work on creative scareware 
schemes. The most promising frontier is 
social networking, where misleading posts 
on Facebook and Twitter can snare users. 
Other recent scareware campaigns have 
stalked Google search results, disguising 
themselves as posts about the royal wed¬ 
ding, showtimes for Twilight, even a way to 
watch the killing of Osama bin Laden. That's 
the insidious thing about social engineer¬ 
ing: There isn't any patch to fix the system 
threats in our gullible brains. OH 
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How to move efficiently 

through time and space without losing 

your shirt—or your mind. 

ESSAY BY WALTER KIRN 


if time were really money, as they say, the 
people with the most time—children on sum¬ 
mer vacation, the unemployed, residents of 
retirement homes where the staff does all the 
cooking—would be the richest people in the 
world. They aren't, though, which proves that 
the formula applies only when both time and 
money are scarce and one can be converted 
into the other. Spend an extra dollar, save five 
minutes. Sacrifice an hour, save 50 bucks. Or, 

























if we find ourselves negotiating modern air 
travel, fork out 30,000 frequent-flier points 
to upgrade from economy to first and save 
11 seconds in the boarding line, plus the right 
to go grubbing in a free snack bowl contain¬ 
ing a green banana, some miniature candy 
bars, and several skimpy bags of SunChips 
in a flavor you'd never buy at home. 


The time and money exchange rate is 
hard to calculate, especially when we're 
in motion and the companies keeping us 
in motion insist on perpetually readjusting 
it. The travel industry has come to special¬ 
ize in concocting schemes that promise to 
speed us on our way by lightening our wal¬ 
lets (airline clubs that grant shorter check-in 
lines) or that let us keep our wallets closed 
in return for inconveniences (budget carri¬ 


ers that fly late at night in and out of budget 
airports). The result is that making optimal 
travel decisions has become so mentally tax¬ 
ing that certain friends of mine now rely on 
spreadsheets to perform such challenging 
procedures as determining the actual dol¬ 
lar value of various hotel loyalty programs. 

Not long ago I took a trip to Poland that pre¬ 
sented a host of tricky dilemmas. I flew from 
my home in Montana to Chicago, where I was 
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scheduled to catch a flight to Warsaw, where 
I would catch a third flight to Gdansk. During 
my five-hour layover, I weighed the benefits 
of buying lunch at a pricey deep-dish-pizza 
joint or wandering around O'Hare in search 
of the business-class fliers' lounge shared by 
LOT, the Polish national airline, and a couple 
of even smaller carriers. In the lounge, I could 
plug in my laptop and eat for nothing, but 
what, exactly, would I end up eating? Pigs in 
a blanket sweating in a steam tray? If so, I'd 
rather shell out for the pizza. If I opted to try 
the lounge, though, I'd be stuck with my deci¬ 
sion, since it was on the other side of interna¬ 
tional security. I took a chance on the club fare. 

SunChips. Bummer. 

The decisions grew only harder after that. 
I was starving when I reached my plane seat, 
one of those gee-whiz recliners that do every¬ 
thing but deliver IV sedatives while perform¬ 
ing a reflexology massage. If I wanted to arrive 
in Warsaw fresh (a good idea, since my sched¬ 
ule for the next day allowed no time for naps), 

WHEN THE MIND OF 
THE TRAVELER GROWS 
OVERLY PREOCCUPIED 
WITH OPPORTUNITY 
COSTS* THE CAPACITY 
FOR DISCOVERY 
DIMINISHES. 


the smart choice, I felt, was to pop an Ambien 
and let myself be swallowed by the recliner. 
But that would mean missing the three-course 
supper and going unfed for nine hours until 
breakfast (which my time-zone-scrambled 
metabolism might not enjoy). 

I put the pill aside and filled my stomach, 
which slowed the tablet's entry into my blood¬ 
stream when I actually did take it half an hour 
later. I let some time pass, then took another. 

What ensued was a period of unconscious¬ 
ness so deep that I could have undergone 
surgery somewhere over the North Atlantic. 
The pills hadn't worn off when I deplaned and 
found that my new smartphone didn't work 
in Europe as I'd been told it would. With a 
thick, fuzzy head I faced my next decision: 
Buy a disposable phone and email my new 
number to friends and colleagues, or simply 
drop out of touch for a few days? 

In my drugged, dreamy state, I chose the 
//////////////////////////^^^^ 

Walter kirn (@walterkirn) is the author 
of Up in the Air and Lost in the Meritocracy. 


URBAN 
“ESCAPE AND 
EVASION” 
COURSE 


ZERO-GRAVITY 
FLIGHT 


•$800 

• Two days 

• Acquisition of James 
Bond-like skills 


STATEN 

ISLAND 

FERRY 




•$o 

■25 minutes 
• Great view of 
Manhattan 


* 


•$5,000 

• 5 hours of prep and 
flight time 

• Brief weightlessness 
(nausea optional) 


COST (TIME & MONEY) 


THE MARGINAL UTILITY CURVE, TRAVEL VERSION A utility curve charts bang for 
your buck. And you’re never more aware of this than when you travel, as you try to extract 
maximum enjoyment from every unit of time and money. 


second option, reasoning that I was in Poland 
to see Poland, not chitchat with America. This 
turned out to be an expensive choice. Halfway 
through my visit I missed a text message that 
cost me $5,000 in lost income. At the moment 
the message arrived (or didn't arrive), I was 
enjoying a eucalyptus steam bath with an 
old laborer who'd belonged to the Solidarity 
Union, which had helped defeat communism 
in Eastern Europe. His stories were thrill¬ 
ing, but were they $5,000 worth of thrilling? 

Of course they were, I concluded on the 
flight back. When the mind of the traveler 
grows overly preoccupied with estimating 
opportunity costs, the capacity for discovery 
diminishes, displaced by the obsession with 
efficiency. The voyager may as well have stayed 
home, since he's not really on a voyage any¬ 
more; he's researching economics in the field. 

Time and money, travelers should remem¬ 
ber, are merely forms of currency, of measure¬ 
ment, not values in themselves. Sometimes 
the wisest choice is to ignore them. I offer as 
evidence my wasteful preference for driving 
to Los Angeles instead of flying whenever 
business or my love of sunshine lures me from 
Montana, which is 1,200 miles, 18 hours, and 
lots of Utah to the north. A plane could get me 
to palm trees in two hours (assuming I was 
willing to pay extra for the new once-a-day 
nonstop from Bozeman rather than one of 
the frequent one-stop flights that cost a third 
less, take twice as long, and require a sprint 
through the Salt Lake City airport because of 
their tight connection times), but I'd rather 
cruise along playing satellite radio and mull¬ 
ing over ideas for stories and novels based on 
people and places encountered en route. Last 
year, for instance, in St. George, Utah, I passed 


a mall with the evocative name the Outlets at 
Zion. I jotted it down in a travel journal I keep, 
and eventually it became the title of a tale 
of three restless small-town Mormon girls 
seduced by a rack of Italian designer shoes. 

I don't always choose to travel so lazily, 
with such disregard for the clock, the quickest 
route, and access to reliable cell phone sig¬ 
nals. Sometimes I want to get there yesterday 
while reading my email the instant it arrives. 
I check in to my hotel early, spring for a room 
on the club floor, wolf down some SunChips, 
buy an $18 sleep mask from the in-room good¬ 
ies basket, grab a nap, then hop into a town 
car (just slightly more expensive than a cab 
but stocked with bottled water) and hit five 
art museums before dinner. I pay for the 
meal with a miles-earning credit card whose 
annual fee, I fear, cancels out the points but 
whose concierge service has wangled me 
a ticket to a hot show that I leave at inter¬ 
mission, so eager am I to sleep and wake up 
rested for another hyper, budget-busting day. 

Time over money. Money over time. The 
curving graph lines rise and fall, forever in 
motion, and you move with them, guiding 
them. The subcompact is cheap and gets 
great mileage, but the full-size offers a 
smoother ride as well as room in the trunk 
for all your bags. If you dine 
before 6 you receive a half- 
price appetizer, but you'll 
probably be hungry again 
by 10. Decisions, decisions. 

Compromises, too. They 
never stop, and sometimes 
they make your head hurt, 
but mile by minute they 
carry you along. E9 
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Welcome to the Link@ Sheraton® experienced with Microsoft® 
featuring complimentary Wi-Fi, a friendly bar, and comfy seats 
for more ways to connect whenever you want. 


MEET YOU THERE 
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APPS 


Organize your deets, 
navigate foreign streets, and 
translate foreign speech 
with these clever apps. 

-JOEL MEARES 




IHANDY 
TRAVEL 






Thought Process 

PLAN YOUR TRIP 
LIKE AN ENGINEER 


TRIPIT 

Forward hotel/airline/car 
rental confirmation 
emails to plans@tripit.com; 
the service automatically 
creates a unified itinerary. 
When your gate number 
changes, the Triplt app 
knows—and tells you. (.Free: 
iOS, Android, BlackBerry ) 



ALLSUBWAY 
Burrow through 
cities worldwide with these 
detailed and easy-to- 
read subway maps. The 
app works offline, so 
you can avoid steep inter¬ 
national roaming charges 
and follow maps glitch-free 
while moling around 
underground. C$0.99: /OS) 




Even for the most methodical traveler, planning a trip is a descent into 
chaos. We look at Orbitz-type sites and inquire of frequent-flying friends, but when it 
comes time to click Make Your Reservation, we can be paralyzed by uncertainty. 
Still, there are a few principles culled from the fields of urban planning, engineering, 
and consumer research that might help you get moving, -rachel swaby 


TAKE A CHANCE... 

You’re always going to be balancing 
the perceived utility of your 
trip against the potential uncer¬ 
tainty surrounding it (a strange 
city, confounding exchange rates). 
Translation: Should you arrange 
a solo overland trip to Ulan Bator? 

A study by scientists at the 
Eindhoven University of Technology 
in the Netherlands found that 
the answer is probably yes: 
So-called information gain and 
travel utility increase the 
farther you get from home and 
from your baseline comfort level. 
Antarctica, here we come. 


... BUT NOT ON YOUR 
TRANSIT TIME... 

Researchers at Hong Kong Univer¬ 
sity of Science and Technology know 
that, consciously or subconsciously, 
travelers construct a transit-time 
budget—basically the amount 
of time needed to get from point A 
to point B. If you know that a route 
has a high percentage of delays, 
you’ll have to significantly pad your 
estimate—just in case. Traveling 
from a less convenient airport that 
has seven flights a day to your 
destination is smarter than flying 
out of the nearby puddle-jumper 
terminal that has only two flights. 
That way, if you miss your plane, 
you’ve got a lot of backup options. 


...AND DON’T OVERDO IT. 

Paradoxically, the more entertain¬ 
ment-based a travel activity is, the 
less time you'll want to spend doing 
it before moving on to something 
else. Scientists call this satiation 
behavior. How much is going to 
be too much for you? A study out of 
the University of Texas at Austin 
showed that age and activity type 
influence satiation. For vacationers 
under 35, sightseeing will hit its limit 
more quickly than visits to friends. 
So impose on your buddies while 
you're young; when you're older, it’s 
all museum tours and cruises. 


wikitude 

mmm 


WIKITUDE 

Point your camera at 
\ a mystery shop or street 
corner and Wikitude over¬ 
lays it with pop-up links 
to relevant Wikipedia 
entries, geotagged tweets, 
and other digital goodies. 
(Free: iOS, Android) 


CD 





GOOGLE TRANSLATE 
Text-to-text translation 
for 58 languages, speech- 
to-text for 15, and 
audio pronunciation for 23, 
plus a handy feature that 
lets you “star” favorite 
phrases for offline access. 

(Free: iOS, Android) 
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Statistics 


AIRLINES 
BY THE 


Case Study 


o 


MILLION-MILE MAN 

Joshua Pickles is famous—in some circles—for racking up huge 
tallies of frequent-flier miles without ever boarding a plane. On the 
online forum Flyertalk, Pickles has laid out mile-earning schemes 
that leverage everything from credit card loyalty programs to 
tax refunds, driven by a brain wired for logic and cheapness. We 
checked in with him (and his 47 credit cards) to get some insight 
on the psychology of a hyper-mileager. -Katharine gammon 



How did you get into frequent-fiier 
mile acquisition? At first it was 
kind of a game, to see if I could make 
platinum status. So far, I've earned 
2,852,393 American Airlines 
AAdvantage miles just by using a 
credit card. I have 5.8 million miles on 
all the different airline programs. 

Do you actually use the miles for 
travel? I do. My plan is to go to Tahiti 
for two weeks for free—both airfare 
and hotel, which is an overwater 


bungalow at the Hilton. But I’m also 
using a 2 percent cash-back credit 
card, which is probably going to pay 
my property taxes this year. 

So you’ve turned these games into 
a second job. It’s a way of life. It’s 
a way of looking at everything. My 
parents grew up during the Depres¬ 
sion—they made tomato soup from 
ketchup and water. It gives me 
a thrill to get the miles, but it's also 
just a way to stretch a budget. 


\ 


\ 


A 


A 


a 

QUICK 

TIP 

Avoiddelays.com 

offers advice from 
the National Air 
Traffic Controllers 
Association 
on which airports 
will be total 
time sucks. So if 
you’re flying 
into Chicago, go 
with Midway, 
and in summer, fly 
early in the 
morning to avoid 
afternoon 
thunderstorms. 


Airlines. It can be impossible to get a straight answer from them. Hell, even locating 
a person to misunderstand/misdirect your inquiry can be a chore (just try to figure 
out when you'll get to use those miles... muhahaha). So we did a little investigation on 
your behalf to nail down some key stats, like pitch (the distance between seat backs) 
and which airline will let you check your Christmas tree, -jacqueline detwiler 



UNITED 

DELTA 

AMERICAN 

▲ 

JETBLUE 

BRITISH 

AIRWAYS 

SOUTHWEST 

VIRGIN 

ATLANTIC 

BAGGAGE FEE* 

$25 

$25 

$25 

0 

0 

0 

0 

TYPICAL 
ECONOMY 
SEAT PITCH 

31 " 

31 " 

32 " 

CO 

31 " 

32 " 

CO 

FLIGHTS 

PER DAY 

5,675 

5,771 

3,600 

730 

650 

3,400 

30 

ON-TIME 

RECORD- 

78 . 4 % 

82 . 7 % 

70 . 3 % 

76 . 2 % 

82 . 2 % 

76 . 7 % 

68.8% 

CANCELLATION 

RATE** 

1 . 3 % 

0 . 6 % 

5 . 5 % 

0 . 4 % 

NOT 

AVAILABLE 

0 . 8 % 

NOT 

AVAILABLE 

PASSENGERS 

BUMPED 

(102011) 

VOLUNTARILY/ 

INVOLUNTARILY 

18,903 

1,193 

23,802 

656 

11,820 

2,191 

14 

12 

NOT 

AVAILABLE 

16,228 

2,167 

NOT 

AVAILABLE 


NOTABLE 
TERMS AND 
CONDITIONS 



I| 


Only one 
set of antlers 
or animal 
horns 

per ticketed 
customer. 



i(D' r 







May refuse 
service to anyone 
who “has an 
offensive odor 
not caused 
by a disability 
or illness.” 


Bikes fly free 
during 

Tour de France 
month. 


Edited the Offers You can 

in-flight movie complimentary carry more 

Casino Royale adult beverages than 100 ml of 
to exclude the on every baby formula only 

Richard Branson “holiday,” including if you’re traveling 
cameo. Father's Day. from Barbados, 

Dubai, or Kenya. 
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‘All baggage fees are for the first bag. All baggage fees are for domestic flights, except for Virgin 






























Text O-M-G 
from l-T-A-L-Y. 


Only AT&T's network has 
the best global coverage. 



More phones that work 
in more countries. 


att.com/global 


Rethink Possible 



Best coverage worldwide claim based on global coverage of U.S. carriers. Activation of international service required. International roaming rates apply. Coverage not available in all areas. ©2011 AT&T Intellectual 
Property. Service provided by AT&T Mobility. All rights reserved. AT&T and the AT&T logo are trademarks of AT&T Intellectual Property. All other marks contained herein are the property of their respective owners. 









5. “Rite in the Rain” 
Notebook ($78) Into each 
self-indulgent journal 

a little rain must fall. Go 
waterproof. 

6. Charmin To Go ($2) 
'Nuff said. 

7. Hi-Teo Carabiner LED 
Light ($5) From the 
Amazon to Courtyard by 
Marriott, you never want 
to be left in the dark. 


8. Medical Kit Cabout $65) 
Build your own; keep 
the little stuff in a plastic 
screw-top test tube. 
Band-Aids, aspirin, and 
earplugs are obvious. 

Also include: 

• Emergency dental kit 
with DIY tooth-filling gear 

■Antiseptic wipes 

• Antibacterial ointment 

■ General-purpose 
antibiotic 

• Antidiarrheal meds 

• Tweezers 

■ Tiny eyeglass-repair kit 


9. Lewis N. Clark 
EK58-Universal Adapter 
Plug Kit ($79) For when 
you have a lot of gadgets 
to charge. 

10. Solio Classic Solar 
Charger ($700) For when 
you have gadgets to 
charge and you’re off the 
grid (or away from outlets). 

11. McNett Outgo 
Microfiber Towel ($75) 

Be a hoopy frood. 


THE 


|| % 


Checklist M 


GO-BAG 


That upcoming trip to 
the Angolan outback with 
a 14-hour layover in 
Frankfurt? You can make 
it through both places 
in comfort—and carry-on 
only!—if you tote these 
smart essentials. 

-VINCE BEISER 


1. Magellan's Travel 
Slippers ($30) 

Happy feet = home 

2. Travelon Money Belt 

($78) Fashionable and 
secret agent-y. 

3. Nike+ SportWatch 

GPS ($200) You’ll want to 
watch where you're going. 

4. AT&T R225-GoPhone 

($20) Your iPhone might 
not take a local SIM card, 
but a cheap burner will. 
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12. CRKT Eat’N Tool ($7) 
Eat street food everywhere 
—with one of these (it has 
six tools, too). 

13. Leatherman Style PS 
multitool ($28) Has foldy 
bits but no blade, making it 
TSA compliant, in theory. 

14. SteriPEN Adventurer 
Opti ($90) Don’t drink 
the water, and don’t buy 
bottled either: Sterilize 
your own with UV light! 



Work-Arounds 


HOW 

TO TRAVEL 
SANS 
LAPTOP 

Hitting the road shouldn't require lugging 
hefty hardware. Whether you're a business-class 
road warrior or a casual vacationista, here's 
how to ditch your laptop without relying on the 
hotel business center, -steven leckart 



Gear 

LIGHT, 

BRIGHT 

You don't have to look like 
a travel-store travesty to 
make weight. Try this stylish 
stuff instead, -s.l. 



MONTANE FEATHERLITE 
VELO H20 JACKET 
The only thing lamer than a cheap 
poncho is a suitcase engulfed 
by a trenchcoat. This shell will keep you 
dry as a Mormon wedding. $130 


Pack the right hardware. 

You could settle for a netbook, 
but why not just adapt the 
smartphone and/or tablet you're 
already toting? If you’re a 
Machead, there’s a plethora of 
productivity-boosting docks 
and Bluetooth keyboards. For 
the iPad, we prefer the Adonit 
Writer, a $100 case featuring 
an aluminum-bodied keyboard. 

If you're into Android, go with 
Logitech's $70 Tablet Keyboard; 
the case doubles as a stand, 
and the Bluetooth keyboard is 
thicker at the back, providing a 
comfy typing angle. Also, unless 
your smartphone offers wireless 
tethering, invest in a mobile 
hot spot. Verizon's Samsung 4G 
LTE will set you back $100 
(with a two-year contract, plus 
online purchase), but the 
pocket-sized 2.7-ouncer offers 
blazing broadband download 
speeds (up to 12 Mbps) for five 
devices at once. 

Choose smart software. 

Boss emailed you an urgent 
PDF? No worries. The Adobe 
Reader app for Android is 
free, as is iBooks, which lets you 
download, view, and add notes 
and bookmarks to PDFs on 
iOS devices. Better: Spring for 
Documents To Go, which 
handles not only PDFs but lets 
you view, create, and edit Word, 
Excel, and PowerPoint docs 
($10 for iOS; $15 for Android). 
The app also syncs files stashed 
in cloud storage services 
like Google Docs and Dropbox. 

Want to have vacation 
videos in the can before you 
get home? Splice ($4) allows 
you to drag-and-drop HD 
footage, sync music from 


iTunes, insert effects on the 
fly, and export in different 
aspect ratios. Until Google’s 
cloud-based Movie Studio 
app is compatible with earlier 
versions of Android (not 
just 3.0+), try VidTrim: It's less 
fancy, but it’s free (ad- 
supported) or $3 (no ads). 
Same goes for photo-editing: 
Adobe Photoshop Express 
lacks the polish of Lightroom 3, 
but it's competent and free. 

Tap into the cloud. 

Sure, your phone or tablet has 
serious storage deficiencies, 
but there's no need to schlep 
a hard drive when you can float 
your data in the cloud. We're 
huge fans of Dropbox: It's 
intuitive, free (up to 2 GB), and 
optimized to share/sync files 
across tons of mobile platforms. 


/ 
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Log in from anywhere. 

Remote-access software lets 
you control another desktop 
computer from anywhere. With 
RealVNC, you can even work 
between differing operating 
systems—as in work on your 
clunky company iMac from your 
flashy personal Android phone. 
It's easy: Upgrade to the $50 
enterprise version of RealVNC, 
then download the VNC 
Viewer apps for iOS ($10) or 
Android ($8). NB: You’ve 
got to remember to leave your 
computer on. 







OUTLIER ULTRALIGHT 
SUMMER TROUSERS 
Muuuuch more wearable than 
zippered pants-shorts. Plus, silicone 
particles in the water-wicking micro¬ 
nylon prevent stains. $222 

+ 



ADIDAS ADIZERO ADIOS SHOES 
Some barefoot-style shoes 
can be lighter than this retina-searing 
pair, but they typically lack support 
and look dorky. $110 

+ 



GOSSAMER GEAR RIKSAK 


Tough as nails, light as a 
tack. Unscrunches into a 15-liter 
tote for excursions—or quarantining 
dirty laundry. $30 


Surrender and lug the laptop. 

Company's IT department won't 
permit full-on access to its 
virtual private network? Gotta 
have InDesign or Flash? Enough 
already: Just give up the dream 
and bring the damn thing. 



1lb,15oz 

(VERSUS 7 LBS, 10 OZ 
FOR MORE-TYPICAL GEAR) 
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Strategy 

GETTING BUMPED 


Comfort 

HOW TO SIT, 
EAT, AND SLEEP 
LIKE ROYALTY 


Ahh, the '60s. When the flight attendants were pleasant, 
the uniforms were Pucci, the drinks were free. Remember 
that? Yeah, us neither. Now you’re lucky to get an armrest 
that works. But your flight doesn’t have to be a steady 
progression of indignities and suffering. Just take a few 
moments to optimize your journey, -joel meares 


SIT 

Consult SeatGuru.com before you pick a seat. 
The site displays hundreds of airplane seat 
maps and lets you know which seats have extra 
legroom, where the overhead TVs are, and even 
which rows have misaligned windows. To wit: 

On United flight 931 from Heathrow to SFO, the 
747-400 starts to curve inward at row 58, 
so there’s even less space than usual. Avoid! 

EAT 

It’s no longer declasse to BYO. So use those two 
extra hours in the terminal that security 
threats have granted us to pick up meals you’ll 
actually enjoy. And wear your noise-canceling 
headphones while you dine: Studies show engine 
noise can dull your sense of taste. 

SLEEP 

Take Ambien only if you’ve taken it before, 
says Gregory Belenky, director of the Sleep and 
Performance Research Center at Washington 
State University Spokane. Most people have very 
minor “amnestic effects” after taking Ambien, 
but others can experience more serious 
problems. (Picture this: You find yourself at the 
hotel with no memory of how you got there.) 
We’re still partial to a stiff drink, ourselves, 
but Belenky says to abstain: Booze might put 
you to sleep, but it won't keep you asleep. 


d 
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QUICK 

TIP 

The GateGuru 

app (for iOS and 
Android) will 
help you find 
your terminal’s 
best restaurants, 
shops, and 
services. If you 
need a recharge, 
head to 
The Airport 
Power Locator 
( airpower . 
pbworks.com ) to 
track down a 
power outlet. Or 
find a water 
fountain— 
that outlet is 
likely 

underneath it. 
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Overbooking is no accident. Airlines employ cost-benefit 
algorithms to guesstimate no-shows, and (doh!) sometimes 
they’re wrong. They have to pay someone to stand down; 
so if you’ve got extra time (and you're traveling carry-on-only), 
it might as well be you. But you’ve got to play it smart to 
maximize your payout. “If an airline can persuade you to give 
up your seat for less compensation than is required by law, 
that’s fair game,” says Christopher Elliott, author of Scammed: 
How to Save Money and Find Better Service in a World of 
Schemes, Swindles, and Shady Deals. Here’s how to work the 
system to boost your bottom line, -steven leckart 


BIDE YOUR TIME. 

If they ask at check-in 
whether you’re willing 
to get bumped, stay 
mum. An enthusiastic 
“I volunteer!” can 
translate to “Sure, 

I’ll take less.” Make 
them wait. You gain 
bargaining power 
as the clock ticks 
down for departure. 


DON’T SETTLE 
FOR LESS. 

Carriers prefer to 
offer fixed amounts 
of $200 or $300. 
Pass! Ask for a free 
round-trip ticket. 
When they counter 
with, say, 50 percent 
off a round-trip 
ticket, don’t accept. 
Ask for more. 


KNOW YOUR RIGHTS. 

If they ditch you 
against your will, don’t 
despair: Recently 
revised regulations 
mean you get 200 
percent of the one-way 
fare (up to $650) if 
your new flight is one 
to two hours later than 
the original. Longer 
delays? Up to $1,300. 
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First we made it 
a Saab.Then we made 
it a crossover. 

Years ago, a Saab engineer was asked to describe the 
^f car he was designing. Instead of using words, he drew 

~1 J this sketch. Today, his vision of an exhilarated driver is 

J the starting point for every Saab. So, even while our 
new 9-4X Sport Crossover is full of truly innovative 

^ jr -—^ and functional features, it’s still designed to deliver pure 

driving pleasure. We invite you to begin your 9-4X experience at saabusa.com. 



^Starting at $33,380 MSRP. 9-4X Aero model shown: $48,010 MSRP. 

Tax, title, license, delivery and destination charges, dealer fees and other optional equipment extra. 



















Obstacles 


U 


Diversions 


HEAVY TRAFFIC 

Knowing why people move like blood clots through an airport and 
onto a plane won't get you home any faster, but it might ease the pain. 


Airports are perfect for studying 
pedestrian flow and crowd dynam¬ 
ics—the science of how people move 
through space. They're wonderlands 
of stochastic queuing, oscillatory 
flows at bottlenecks, and “viscous 
fingering/' (No, that's not something 
the TSA does—yet. It’s a fluid 
dynamics term that crowd modelers 
use to describe the interactions 
among streams of pedestrians.) 

As we walk, we all ping-pong 
between attractive dynamics (a clear 
path, a Starbucks) and repulsive 
ones (other pedestrians, a Starbucks). 
But context matters. Commuter rail 
stations tend to be dominated by 
single travelers moving fast, familiar 
with the terrain. Airports are trickier. 
People have luggage, which increases 
their “area of influence''; it also takes 
them longer to stop, start, and turn. 

In the parlance of automotive traffic, 
these people are trucks. That wheelie- 
luggage-towing person pausing to 
look up at a departure board forces 
everyone to dart out of the way. 
Groups tend to go only as fast as their 
slowest member. And in airports, 
more people are lost. 

All those people then funnel down 
a narrow tube and into another tube. 
Studies by Boeing show a 50 percent 
increase in boarding times since 
1970—the company puts some of the 


blame on carry-ons. Another problem: 
preboarding. Families with small 
children go first, which is polite but is 
death for efficiency. (Why put your 
slowest users at the head of the pack?) 
Same for business class: You wouldn’t 
load a truck by first putting a bunch 
of boxes near the door. 

Walking down the jetway, you 
hit the back of the queue. Someone 
already on the plane can’t fit his 
luggage into the overhead bin, and 
the shockwave travels upstream— 
a traffic scientist would say that the 
flow-density curve has just fallen 
off a cliff. When you get on board, 
someone is blocking the aisle, 
fumbling to get an iPad out of their 
bag. Do you squeeze past? Airplane 
aisle width hovers around 20 inches, 
but we humans like to keep about a 
yard between us and others—the “shy 
distance/' It’s the fatal flaw with 
group-by-group boarding strategies: 
Everyone’s competing for the same 
real estate. Models show that more 
random boarding methods let more 
passengers load onto different parts 
of the airplane instead of simply 
waiting in line. 

Just one problem: Random 
boarding drives people nuts. Even 
when things are moving at a crawl, 
we like our chaos to seem orderly. 

-TOM VANDERBILT 



AIRPORTS 
TO GET 
STUCK IN 

Can't decide what route to 
book? If a layover is inevitable, 
here are 10 places where you 
can make the most of your time. 

-RACHEL SWABY 


Decompress with a 
40-foot indoor slide, movie theaters, and 
Xbox 360 gaming. Tired? Find dimly lit 
napping areas and hotels that rent rooms in 
a six-hour block (for sleeping, of course!). 

SFO’s 

$3 million annual art budget stocks 
four terminals with modern art, aviation- 
themed fare, and rotating exhibits. 


REAGAN WASHINGTON NATIONAL 


It’s a 



15-minute, $12 cab ride to the White House, 
so crossing the Potomac for sightseeing 
is a breeze, even for short layovers. 

An extensive 

selection of designer shops (Burberry, 

Marc by Marc Jacobs, Chanel) prepares 
passengers for arriving or departing in style. 
Unlocked iPhones are also on offer. 

Want to get hitched? 
Choose from four wedding ceremony 
options, including a 1930s aviation theme, 
on-plane nuptials, or the quickie “Say 
Yes and Go” service. 

Golf fanatics 
should stop in South Korea for the 330-yard 
driving range and 18-hole putting course. 


If you’ve got four hours, head to 
the Bavarian State Brewery Weihenstephan 
and grab a beer at the world’s oldest 
working brewery. 


The Foster + 

Partners-designed international terminal 
is not just the world’s largest; it’s also 
architectural eye candy. 


HARTSFIELD-JACKSON ATLANTA 
INTERNATIONAL 


The restaurant One Flew 
South is heralded for its outstanding 
“southernational” cuisine. 


VANCOUVER INTERNATIONAL 


YVR brings 
British Columbia’s expansive outdoors inside 
with a 30,000-gallon aquarium featuring 
850 local sea creatures. 
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Avis renter Greg Hammack was traveling with three bags, two car seats, two kids 
and a very pregnant wife. Luckily, Avis employee Novel Rodriguez stepped in to 
help. Greg wrote us to say thanks for the hand. He needed it. Helping renters with 
their bags may seem obvious, but not everyone does it. We do. 

At Avis, we’re in the business of treating people like people. 



©2011 Avis Rent A Car System, LLC. The statements contained are about actual situations from actual customers who have expressed their opinion. This is not intended as a guarantee of performance. 
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AdlldlAIIS 


Increasing complexity is a problem. Unless you work with CenturyLink. No 
matter how complicated your security challenges are, we can provide you with 
a single unified threat management solution. By consolidating with us you'll 
have one less puzzle to deal with. The solution to this problem is your password 
at ultimateproblemsolver.com. 


Qwest~^^— ► CenturyLink 

BUSINESS > _ 7 

Business 

Qwest is now CenturyLink. 


©2011 CenturyLink ; Inc. All Rights Reserved. 
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“What we’re trying 

to do is take our chicken, 

modify it, and make a 
chickenosaurus.” 
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MODEL MAKER: JASON CLAY LEWIS 



by 

Thomas Hayden 


Photography 
by Dan Forbes 
















eople have told Jack 
Horner he’s crazy 
before, but he has 
always turned out to 
be right. In 1982, on 
the strength of seven 
years of undergradu¬ 
ate study, a stint in 
the Marines, and a 
gig as a paleontology 
researcher at Princ¬ 
eton, Horner got a job 
at Montana State Uni¬ 
versity’s Museum of 
the Rockies in Boze¬ 
man. He was hired 
as a curator but soon 
told his bosses that 
he wanted to teach 
paleontology. "They 
said it wasn’t going 
to happen,” Horner 
recalls. Four years and 
a MacArthur genius 
grant later, “they told 
me to do whatever I 
wanted to.” Horner, 65, 
continues to work at 
the museum, now filled 
with his discoveries. 

He still doesn’t have a 
college degree. 


PHOTOGRAPH BY Joe Pugliese 










“The skeletons of a chicken and a T. rex really are very similar,” Horner says. 


iPad Extra: 

Download the 
wired apptosee 
an interview with 
paleontologist 
Jack Horner. 
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When he was a kid in the 1950s, dino¬ 
saurs were thought to have been mostly 
cold, solitary, reptilian beasts—true mon¬ 
sters. Horner didn't agree with this picture. 
He saw in their hundreds-of-millions-of- 
years-old skeletons hints of sociability, of 
animals that lived in herds, unlike mod¬ 
ern reptiles. Then, in the 1970s, Horner 
and his friend Bob Makela excavated one 
of the most spectacular dinosaur finds 
ever—a massive communal nesting site of 
duck-billed dinosaurs in northwest Mon¬ 
tana complete with fossilized adults, juve¬ 
niles, and eggs. There they found proof of 
crazy idea number one: The parents at the 
site cared for their young. Judging by their 
skeletons, the baby duckbills would have 
been too feeble to forage on their own. 

Horner went on to find evidence sug¬ 
gesting that, once hatched, the animals 
were fast-growing (crazy idea number 
two) and possibly warm-blooded (that 
would be three), and he continues to be 
at the forefront of the search for ancient 
bits of organic matter surviving intact 
in fossils (number four). Add in his work 
as a technical consultant on the Juras¬ 
sic Park movies and Horner has probably 
done more to shape the way we currently 
think about dinosaurs than any other liv¬ 
ing paleontologist. 

All of which means that people are more 
cautious about calling him crazy these 
days, even when he tells them what he 
plans to do next: Jack Horner wants to 
make a dinosaur. Not from scratch—don't 
be ridiculous. He says he's going to do it 
by reverse-evolving a chicken. “It's crazy," 
Horner says. “But it's also possible." 


O ver the past several 

decades, paleontologists— 
including Horner—have 
found ample evidence to 
prove that modern birds are the descen¬ 
dants of dinosaurs, everything from the 
way they lay eggs in nests to the details 
of their bone anatomy. In fact, there are 
so many similarities that most scientists 
now agree that birds actually are dino¬ 
saurs, most closely related to two-legged 
meat-eating theropods like Tyrannosau¬ 
rus rex and velociraptor. 

But “closely related" means some¬ 
thing different to evolutionary biolo¬ 
gists than it does to, say, the people who 
write incest laws. It's all relative: Human 


Hints.of 

long-extinct 

creatures 
occasionally 

emerge in real life— 

they’re called 

atavisms. 



beings are almost indistinguishable, 
genetically speaking, from chimpanzees, 
but at that scale we're also pretty hard to 
tell apart from, say, bats. 

Hints of long-extinct creatures, echoes 
of evolution past, occasionally emerge 
in real life—they're called atavisms, rare 
cases of individuals born with character¬ 
istic features of their evolutionary ante¬ 
cedents. Whales are sometimes born with 
appendages reminiscent of hind limbs. 
Human babies sometimes enter the world 
with fur, extra nipples, or, very rarely, a 
true tail. Horner's plan, in essence, is to 
start off by creating experimental ata¬ 
visms in the lab. Activate enough ances¬ 
tral characteristics in a single chicken, 
he reasons, and you'll end up with some¬ 
thing close enough to the ancestor to be a 
“saurus." At least, that's what he pitched 
at this year's TED conference, the annual 
technology, entertainment, and design 
gathering held in Long Beach, Califor¬ 
nia. “When I was growing up in Montana, 

I had two dreams," he told the crowd. “I 
wanted to be a paleontologist, a dinosaur 
paleontologist—and I wanted to have a 
pet dinosaur." 

Already, researchers have found tan¬ 
talizing clues that at least some ancient 
dinosaur characteristics can be reacti¬ 
vated. Horner is the first to admit that he 
doesn't know enough to do the work him¬ 
self, so he's actively seeking a develop¬ 
mental biology postdoctoral fellow to join 
his lab group in Montana. Horner has the 
big ideas, and he has some seed funding. 

Now all he needed to make it happen, he 
told his TED audience, was a few break¬ 
throughs in developmental biology and 
genetics and all the chicken eggs he could 
get his hands on. “What we're trying to do 
is take our chicken, modify it, and make," 
he said, “a chickenosaurus." 



H orner's effort to reverse- 

evolve a dinosaur is not how 
most people envision T. rex 
making a comeback. That 
scientific scenario was essentially the 
premise of Michael Crichton's Jurassic 
Park— namely that bloodsucking insects 
trapped in prehistoric amber could con¬ 
tain enough dinosaur DNA for scientists 
to clone the great beasts. Horner threw 
himself into assessing this idea after the 
book came out in 1990, and he was hired 
as a consultant on the film trilogy. He ulti¬ 
mately concluded that DNA breaks down 
too fast in amber and in bones (no matter 
how exquisitely well preserved). In other 
words, dinosaur cloning was not feasible. 
But Horner hadn't given up on owning a 
dinosaur just yet. “I didn't really think we 
could do it," he says, “until I had a much 
better understanding of what it was that 
we couldn't do." 

So he started reading developmen¬ 
tal biology papers. And in 2005 he read a 

///////////////////w 

thomas hay den (www.lastwordon 
nothing.com) teaches science and envi¬ 
ronmental writing at Stanford University. 






book called Endless Forms Most Beauti¬ 
ful by Sean Carroll. In the 1980s, Carroll 
helped lay the groundwork for the field 
of evolutionary developmental biology— 
evo devo—which focuses on figuring 
out the molecular mechanisms of evolu¬ 
tion. It's a basic fact of biology that living 
things change over generations, shaped 
by the randomness of genetic mutation 
and the winnowing effects of the environ¬ 
ment. The biologists wanted to determine 
what, exactly, changes. Using fruit flies, 


trunks. Different body shapes aren't the 
result of different genes, though genetic 
makeup certainly plays a role in evolu¬ 
tion. They're the result of different uses of 
genes during development. 

So making a chicken egg hatch a baby 
dinosaur should really just be an issue of 
erasing what evolution has done to make 
a chicken. “There are 25 years of devel¬ 
opmental biology underlying the work 
that makes Horner's thought experiment 
possible," says Carroll, now a molecular 


desk in his cluttered basement office at 
the Museum of the Rockies. Surrounded 
by four large LED monitors, Horner rum¬ 
mages among awards, family photos, 
and what looks like a triceratops horn 
in a canvas shopping bag before he finds 
what he's looking for: a mounted chicken 
skeleton. “The skeletons of a chicken and 
a T. rex really are very similar," he says. 
“We're going to focus on just a few of the 
major differences." He points out the 10 
or so vertebrae, several of them fused 



The profile of a 
regular chicken 
embryo (left) and 
the profile of a 
mutant embryo 
with primitive 
tooth buds. 



A crane embryo showing the developing bird’s tail structure— 
the tail is resorbed as the animal develops, but the genetic 
mechanisms controlling that process could someday be shut off. 


Horner’s plan is to create 

atavisms in the lab. 


they established that just a handful of 
genes—most famously the homeotic, or 
Hox, genes—control the basic framework 
of a fruit fly's body. Even more surprising, 
those Hox genes are found in everything 
from nematode worms to humans, in a 
nearly identical sequence of amino acids 
called the homeodomain. 

These regulatory genes—the master 
switches of development—contain the 
recipes for making certain proteins that 
stick to different stretches of the genome, 
where they function like brake shoes, con¬ 
trolling at what time during development, 
and in what part of the body, other genes 
(for things like growth-factor proteins or 
actual structural elements) get turned on. 
The same basic molecular components 
get deployed to make the six-legged archi¬ 
tecture of an insect or fish fins or elephant 


biologist at the University of Wisconsin- 
Madison. Every cell of a turkey carries the 
blueprints for making a tyrannosaurus, 
but the way the plans get read changes 
over time as the species evolves. 

All Horner had to do was learn how to 
control the control genes. He had spent 
decades studying fossilized dinosaur 
embryos, tracking in minute detail the 
structural and cellular changes in their 
skeletons as they grew. Now he immersed 
himself in what biologists had figured 
out about the molecular control of those 
changes. Horner reads scientific papers 
the way he hunts for fossils—scanning 
a barren landscape for rare bits of use¬ 
ful material—and he has found enough of 
them to feel optimistic. 

Horner is a big man—6'3" and over 200 
pounds. It's a tight squeeze to reach the 


and kinked upward, that pass for the tail 
on a chicken. Two-legged dinosaurs had 
long, dramatic tails, held up from the 
ground to counterbalance the body. Fix¬ 
ing the tail will be the first step. 

Step two: the hands. Many dinosaurs 
had two or three fingers, with sharp 
claws used for grasping and tearing. 
Birds have a “hand" at the end of each 
wing, but the three digits are tiny and 
fused together. The trick will be unfus¬ 
ing them. Step three will be replacing the 
chicken's tough keratin beak with long 
rows of pointy dinosaur teeth. “That is 
one good reason to do this in a chicken 
instead of an ostrich," says Horner, 
whose deadpan humor comes in a slow, 
easy-to-miss burn. “You want something 
small enough to catch." 

He didn't know how to actually do any 
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EVOLUTION 


Using advanced 

genetics and 
biological hacks, 

scientists could 
make dinosaur 
traits emerge from 
a chicken embryo. 
Here’s how. —TH. 


of this, of course. It was just a theory. 

The breakthrough came in a bar. Horner 
doesn't remember exactly where—pale¬ 
ontologists tend to travel a lot—but he 
thinks it was in 2005. He was talking with 
Hans Larsson, a young Canadian paleon¬ 
tologist who had recently started teach¬ 
ing at McGill University; Horner had 
known him since Larsson was a gradu¬ 
ate student at the University of Chicago. 
Larsson was interested in how dinosaurs 
lost their tails along the evolutionary 
road. "As soon as he started talking about 
looking for the genes that were respon¬ 
sible, I said, 'Well if you could find those, 
we could just reverse the whole pro¬ 
cess.' " Larsson was 34 at the time and as 
trim and energetic as Horner is burly and 
unhurried—a velociraptor to the older 
man's triceratops. He was taken aback but 
didn't dismiss the idea out of hand. 

Larsson is a fairly unusual paleontolo¬ 
gist in that he studies living animals as 
well as fossils. He trained in paleontol¬ 
ogy and biology and today splits his time 
between dig sites in the Arctic (and else¬ 
where) and an advanced developmental 
biology lab. "I became a little bit dissat¬ 
isfied with just pure paleontology," Lars¬ 
son says. "It seemed too much like going 
out and collecting something, adding 
it to the museum drawer, and not actu¬ 
ally testing anything." It's a frustration 
that every student of extinct animals has 
to face sooner or later: You can't keep 
the darned things in a lab and do experi¬ 
ments on them. But because of the prin¬ 
ciple of genetic conservation—the idea 
that all living creatures carry a substrate 
of very similar DNA—Larsson can study 
chickens, alligators, and even mice to gain 
insight into dinosaurs. 

That work got under way in 2008—in 
part thanks to Horner, who donated the 
money to fund a postdoc in Larsson's lab 
for a year. The first task was to spend sev¬ 
eral years developing exquisitely sen¬ 
sitive techniques to follow the activity 
of four key regulatory networks. One of 
these pathways includes a gene known 
as Sonic Hedgehog, which controls the 
proliferation of cells. Another is involved 
with wing outgrowth. The third helps 
establish a top-to-bottom axis in devel¬ 


oping limbs, and the last controls skel¬ 
etal patterning. Most of these activities 
can be manipulated—suppressed or even 
stopped—using pharmacological agents. 
Or you can just inject more of the protein 
that a particular gene makes, increasing 
its effect. "Our plan is to start working 
with this toolkit and manipulate it in dif¬ 
ferent parts of the embryo," Larsson says. 

Like Horner, Larsson is focused on the 
tail and wing for now. But he wants to 
learn how dinosaurs became birds, not 
turn back the evolutionary clock. That's 
just Horner's crazy idea. 

I n 2002, Matthew Harris sat down to 
dissect a chicken embryo. A grad stu¬ 
dent in developmental biology at the 
University of Wisconsin, Harris was 
trying to figure out how feathers evolved. 
As is common practice in his field, he had 
turned to a deformed animal for clues; fig¬ 
uring out what went wrong often shows 
what's supposed to go right. He was work¬ 
ing with a talpid 2 , a particularly odd strain 
of mutant chicken best known for gro¬ 
tesque forelimbs and feet that can sprout 
up to 10 digits each—so many that fully 
developed chicks can't muster the bio¬ 
mechanical wherewithal to break out of 
their shells and hatch. Harris was looking 
beyond those obvious alterations, search¬ 
ing for oddities in skin, scales, and feathers. 


It was one of several old specimens, col¬ 
lected by his PhD adviser, John Fallon, 
years before, right at the point of hatch¬ 
ing. Preserved in thick, syrupy glycerol, 
the embryo had become nearly transpar¬ 
ent. "I brought it out of the jar to look at 
it, and the outer beak, the rhamphotheca, 
started to come off," Harris says. "I peeled 
it back and then stopped—the specimen 
was smiling back at me." Scores of sci¬ 
entists had studied talpid 2 embryos for 
years, but Harris saw what no one else 
did: a neat row of pointy, uniform struc¬ 
tures running along the jawline, hidden 
beneath the hard outer beak. The bird had 
a mouthful of teethlike buds. 

Harris and his colleagues soon dis¬ 
covered that by stimulating production 
of a protein called beta-catenin in chick 
embryos, they could get normal, non¬ 
mutants to produce neat rows of coni¬ 
cal, crocodile-like tooth buds along their 
upper and lower beaks. "Chicks have the 
potential to create toothlike structures," 
Harris says. "They just need the right sig¬ 
nal to come through." 

Where Harris—now on the faculty at 
Harvard Medical School—saw an inter¬ 
esting bit of developmental biology, 
Horner saw yet another stepping stone to 
his dinosaur. The beta-catenin trick made 
growing chickenosaurus teeth relatively 
easy. Unfor- | continued on page 186 






HAND 

Most theropods had three-fingered 
hands with sharp claws for climbing, 
grasping, and slashing. Birds still 
have the finger bones, but they’re 
fused together in the wing. By arresting 
the fusion process inside the egg, 
scientists could induce a chicken to 
hatch with fearsome hands. 


FEMUR 

In most birds, the femur— the long bone 
in the thigh— is nearly horizontal. Some 
Asian fighting cocks walk tall and, like 
their dino ancestors, have a nearly vertical 
femur. Dinosaur-makers could start with 
that breed to create a dino-chicken whose 
gait can support the weight of its tail. 
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GOOGLE+ 




After waves of failure and false starts, 
the search giant has finally launched 
a social network that doesn’t suck. 


Google’s Bradley Horowitz explains how. 


BY STEVEN LEVY 
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'or all of Google's 
successes, the 
lompany has an 
mderwhelming 
rack record 
vhen it comes to 
social networks. 


Time after time, its attempts have been met 
with shrugs or downright hostility. An early 
offering called Orkut languished in obscurity 
(unless you live in Brazil). Wave, a real-time 
messaging system, proved too confusing for 
most users. Last year saw the release of Buzz, 
an attempt to build a social network based 
on users' Gmail contacts. It was introduced 
with much fanfare and seemed to be Google's 
best opportunity to dispel the critique that 
social wasn't in its DNA. 

But Buzz was an embarrassing debacle. 
The service publicized users' contacts with¬ 
out asking permission, causing custom¬ 
ers and critics to recoil. Though Google 
addressed those problems, the initial taint 
stuck; Buzz is technically still Buzzing, 
but the service is nowhere near the social 


powerhouse the company had envisioned. 
Worse, its initial flaws led to a rebuke from 
the Federal Trade Commission. Ultimately, 
Google agreed to submit to privacy over¬ 
sight for the next 20 years. 

Now Google is back with Google+, a new 
and even more ambitious social service. Fif¬ 
teen months in the making, the sweeping 
initiative attempts to make sharing and com¬ 
municating an integral part of Google's entire 
array of offerings—search, Gmail, YouTube, 
Maps, and so on. Unlike Facebook and Twit¬ 
ter, where every update usually gets shared 
with everyone, Google* makes it easy to direct 
messages to specific groups of people, thanks 
to its now-celebrated Circles feature. In addi¬ 
tion to its Facebook-like stream of updates 
from friends, family, and colleagues, Google+ 



also includes an "interest stream''—called 
Sparks—with shareable items automatically 
culled from the Net that pertain to your favor¬ 
ite topics. Another feature, Hangouts, lets 
users instantly create a videoconference with 
up to 10 friends. 

Ever conscious of its past failings, the 
Googlers had braced for a skeptical recep¬ 
tion when Google+ was introduced as a "field 
test" in June. Instead, it was met with unbri¬ 
dled enthusiasm. "We knew pretty quickly 
that we were onto something," says Vic 
Gundotra, Google's senior vice president 
of social initiatives. "It was just amazing to 
see the activity." A few weeks later, Google 
announced that 10 million people had signed 
up for the service. By August, estimates 
pegged the Google* population at about 
20 million. (Google wasn't saying.) 

The positive response was sweet vindica¬ 
tion for Bradley Horowitz, Google's vice presi¬ 
dent of products. As head of Buzz, he had seen 
firsthand how a social product launch could 
go horribly awry, and as a lead developer on 
Google*, he was keen to avoid repeating those 
mistakes. But Horowitz—an MIT Media Lab 
alum and former rock guitarist and Yahoo 
executive—says his team isn't taking any 
victory laps yet. (Compared with Facebook's 
global carnival of750 million users, Google+ is 
just a sideshow off the midway.) But although 
the service is still being developed, Horowitz 
says it could eventually transform the whole 
company. We sat down with him to ask how. 









What was the launch like? It's a bit of a blur. 
We'd spent a lot of time inoculating the team 
against the inevitable sniping. Then we got 
this really positive response. But the sugar 
can be a lot more insidious than the vine¬ 
gar. It's harder to ignore, and you can start 
believing the hype. So we just encouraged 
everyone to put blinders on and stay focused 
on the long term. 

How was working on Google+ different from 
working on the company’s previous offer¬ 
ings? Until now, every single Google prop¬ 
erty acted like a separate company. Due to 
the way we grew, through various acquisi¬ 
tions and the fierce independence of each 
division within Google, each product sort 
of veered off in its own direction. That was 
dizzying. But Google* is Google itself. We're 
extending it across all that we do—search, 
ads, Chrome, Android, Maps, YouTube—so 
that each of those services contributes to 
our understanding of who you are. 

What have you learned about how people are 
using Google+? We've found there is actu¬ 
ally twice as much private sharing as there 
is sharing that's visible to everyone on the 
Internet. That's why sometimes it looks like 
people sign up and then don't come back. In 
fact, they're sharing with small groups of 
people that they trust and love. It's just not 
publicly visible. So there's this sort of dark 
matter that the public can't see. 

What sorts of problems are people hav¬ 
ing? There are two different kinds of expe¬ 
riences. There are the early adopters who 
are carefully curating their circles. The big¬ 
gest challenge they face is what we call the 
noisy-stream problem, in which a few active 
people overwhelm the conversation. We 
need some tools to either suppress that noise 
or present the information in a way that it 
doesn't dominate. 


But there's another class of users who are 
having an empty-stream problem. Either 
they have not added enough people to their 
circles, or they have not yet connected to the 
people that they care about. They're just 
not engaging and not visiting enough. We 
have plans in place to address both ends of 
that spectrum. 

You call this a field test, but Google+ very 
quickly attracted 10 million users, and by now 
it’s many more. How big does it get before 
you have to say it’s real? We refer to it as a 
limited field trial, and it's limited in several 
ways. First, apart from the initial seed group, 
every user has been invited by another user. 
You need to know somebody in the system 
to get into the system. But the other sense 
of the word limited is that what you see now 
is not the entirety of the feature set. 

What can we expect to see in the future? 
Google+ introduces a new means of shar¬ 
ing, and one of the things that people love 
to share is media. People are already shar¬ 
ing fun media on the service, like animated 
GIFs. We're not ready to announce anything 
now, but I think you can extrapolate and say 
Google* is a good way to share mass media 
as well. That could take the form of people 
listening or watching something together 
in Hangouts. 

Have you thought about how you’re going to 
make money off this? It's not the highest pri¬ 
ority. And it would be premature to come up 
with that before we understand how it's used. 
But if we do a good job of serving users, we can 
stick to the Google philosophy that ads are a 
kind of tax on the product. So, for example, if 
you and I are talking about where we're going 
for dinner on Sunday, and the system is smart 
enough to recognize the nature of that dis¬ 
cussion and offer me a 20 percent discount 
for a local restaurant, that's not a nuisance. 
That's an incredibly valuable offer. 

Some users are chafing at Google’s insis¬ 
tence that they provide real names. Explain 
the policy against pseudonyms. Google 
believes in three modes of usage—anony¬ 
mous, pseudonymous, and identified, and 
we have a spectrum of products that use 
all three. For anonymity, you can go into 


incognito mode in Chrome and the infor¬ 
mation associated with using the browser is 
not retained. Gmail and Blogger are pseud¬ 
onymous—you can go be captainblackjack 
@gmailcom. But with products like Google 
Checkout, you're doing a financial transac¬ 
tion and you have to use your real name. 
For now, Google* falls into that last cate¬ 
gory. There are great debates going on about 
this—I saw one comment yesterday that 
claimed that pseudonyms protect the experi¬ 
ence of women in the system. I felt compelled 
to respond, because I've gotten feedback 
from women who say that the accountability 
of real names makes them feel much more 
comfortable in Google*. 

I’ve heard reports that, after the initial boom, 
usage has leveled off or declined. Most of 
those stories are based on wrong data. 

So it’s not leveling off? We don't want to get 
into the game of reacting to every story. That 
would be a huge distraction. We have our 
own dashboards, which give us a very clear 
indication of how the system is behaving and 
what we need to do to improve it. We have 
a really strong sense of where we're going, 
and enough validation that the snarkiness 
is not damaging. And while we're flattered 
by the early growth, acquiring users has 
never been an explicit goal for our field trial. 
Now that Google+ has been so well received, 
do you feel the company has debunked the 
charge that it doesn’t understand social net¬ 
working ? Yes. I think that was never true. 
We've had successes and failures in the social 
space, but I think that blanket charge was 
unfair. That wasn't the reason behind those 
successes and failures. 

It must be particularly gratifying after the 
Buzz disaster. I firmly believe that we would 
not be where we are today with Google* but 
for the lessons we learned in Buzz. Google* 
is extremely privacy-sensitive and con¬ 
siderate. Those lessons were visceral and 
hard-won. DS 
/////////////////////^^^^ 

Senior writer steven levy (stevenjevy 
@wired.com) is the author of In the Plex: 
How Google Thinks, Works, and Shapes 
Our Lives. 











Bang & Olufsen's BeoLab 5 speakers 


For decades, the Danish electronics company 
enraptured its followers with a far-out vision of the future 


Can B&O survive in Apple’s world? 
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ed Wright has very specific 
taste in music. The founder 
and CEO of a marketing 
agency in Atlanta adores 
bands like Pylon and R.E.M., 
an alt-rock sound that took 
shape in Athens, Georgia, in 
the 1980s (he bought the 
latest R.E.M. on CD the day 
it was released). And he 
prefers to listen to his music 
on products designed 
by the Danish consumer 
electronics company Bang 
& Olufsen. The centerpiece 
of Wright's B&O collection 
is a BeoSound 9000 CD 
player—"the classic," Wright 
calls it. This device isn't like 
any other CD player you've 
seen: Mounted on a wall, 
it's a glittering strip of metal 
and smoked glass about a yard long (or tall, 
depending on how you orient it). It holds a 
half-dozen compact discs in such a way that 
their labels face outward, visible through 
the pane of glass. The unit's "CD clamper” 
slides back and forth to whichever disc you 
select. Wright has had it since around the 
time it debuted in 1996, and B&O sold it until 
August of this year—the company's site 
describes it as a “kinetic sculpture." 




Wright's CD player is connected to an equally eye-catching BeoLab 3500 speaker, 
a 4-foot-long tube with a base that makes it appear to hover in midair. He also owns a Beo- 
Com 1401 corded analog telephone. Introduced in 1993, it features an impossibly slim rectan¬ 
gular handset that juts from the wedge-shaped receiver like a Kubrick monolith. Like many 
B&O offerings, each of these objects is strikingly appointed in brushed aluminum or matte 
black, and each is strikingly expensive: The CD player will set you back $5,250, the speaker 
$2,175, and the phone $159. 

Wright shrugs off those price tags. To him, B&O gear is like one of his $3,000 suits: It is 
made better, looks better, and lasts longer than anything else. "Their stuff is so cool," he 
says. "The sound is awesome, it's beautifully designed, and it's unobtrusive." 

Unobtrusive? That CD player looks like something from Buck Rogers' bachelor pad in New 
Chicago. In fact, for much of B&O's 86-year history, a common compliment—and complaint— 
has been how much its products resemble props in sci-fi films. Back in the analog era, each 
new B&O offering was a kind of self-contained world's fair, a window into a sleek utopian 
future. The company attracted a coterie of audiophiles and connoisseurs, mostly in the EU, 
where there are around 500 dedicated Bang & Olufsen boutiques. (There are more than 700 
worldwide.) Wander through one of its 41 US stores, which are often devoid of customers, 
and you'll see a baffling mix of retro-futurist style and surrealist pricing. An $1,100 cordless 
phone that's thin and tapered like a Brancusi sculpture or a walrus tusk, a $23,000 pair of 
3-foot-tall loudspeakers that look like Daleks from Doctor Who, an $85,000,6-foot-wide, 3-D 
TV with a triangular speaker that juts from its base. Product names generally begin withReo 
and end with a number: the BeoVox 1, the BeoSound 2, the BeoSystem 3, the BeoVision 4. 

B&O's distinct menagerie of wares has brought handsome profits—even though the 
future that it seemed to promise never came to pass. While the Danish company pursued its 
own cult of design, others like Apple formulated a new aesthetic that took into account the 
graphical user interface and Moore's law. As the iPod and iTunes took off, conversation-piece 
home-entertainment objects seemed less and less relevant. It turned out that the sound 
system of tomorrow wasn't an elegant $5,000 device that gave you instant access to six 
CDs; it was a $400 gadget that allowed you to slip thousands of songs into your hip pocket. 
Audiophiles lost out to audio files. 

//////////////////////////////^^^^ 

rob walker (consumed@robwalker.net) is the author of Buying In: The Secret 
Dialogue Between What We Buy and Who We Are. 


BeoSound 9000 CD player 

In the midst of this consumer electron¬ 
ics upheaval, Bang & Olufsen remained 
adamantly, diligently, and somewhat 
endearingly committed to following its own 
path. But in 2008, the global financial crisis 
confronted B&O with perhaps its gravest 
existential threat since Nazi sympathiz¬ 
ers blew up its factory in 1945. Between 
2008 and 2009, annual revenue plunged 
from $853 million to $528 million, and its 
stock price plummeted from $52 to $8.50. 
The manufacturer could no longer ignore 
the urgent realities of the present. It was 
forced to shed product lines, shuffle CEOs, 
and lay off hundreds of workers. 

Yet remarkably, B&O endured. This eccen¬ 
tric company, which seems so out of sync 
with current trends, even returned to profit¬ 
ability last year. It's a testament to the mys¬ 
tique of its products and to the ardent loyalty 
they have inspired over many decades. B&O 
is now healthy enough to contemplate the 
future again and to figure out exactly what 
its place there will be. 

IN 1924, A YOUNG DANE NAMED SVEND 

Olufsen started tinkering with a relatively 
new piece of technology—the radio. He soon 
teamed up with Peter Bang, a gifted engineer 
and former classmate who had just returned 
from a stint in the US, where the novel broad¬ 
cast medium was taking off. The two set up 
a makeshift laboratory in the Olufsen fam- 








ily's 300-year-old home. Olufsen became the business guy, while Bang dreamed up new 
products. In 1927, Bang and Olufsen borrowed money from their fathers to build a factory 
and quickly established the reputation that their company lives on today: quality media 
delivery via striking objects. Early products included the Five Lamper, a sumptuous radio 
in a walnut and maple cabinet. It took its aesthetic cues from furniture, a radical depar¬ 
ture at a time when most radios were purely functional. This attention to design as well 
as engineering found an audience that was willing to pay the price premium it entailed. 

After World War II, B&O embraced television sets, and by 1960 the company had started a 
push to become a distinct global brand. Its star designers, Henning Moldenhawer and Jacob 
Jensen, defined a whole new vision of home electronics, one that reveled in iconic represen¬ 
tations of accuracy and precision. The Beomaster 1200 tuner featured a dial suggestive of 
the slide rule. The tonearm on the Beogram 4000 turntable glided automatically into place 
with sensuous smoothness, like a plane coming in for a perfect landing. The Beovision 8800 
TV boasted an infrared remote control and a profile that at the time was remarkably slender. 
In 1978, New York's Museum of Modern Art held an exhibition consisting entirely of Bang & 
Olufsen designs. Each product seemed to symbolize a sort of platonic ideal of its category. 

“B&O absolutely ruled the world," says Lee Marriott, the 40-year-old owner of enthu¬ 
siast site BeoWorld, where chat boards crackle with B&O gossip and tips about its prod¬ 
ucts old and new. “Once you have one piece, nothing else compares." He grew up in public 
housing in the UK and remembers being dazzled by a B&O system at a wealthy friend's 
home—especially when he was ordered not to touch it. 


These products acknowledged the digital 
revolution, but they had a me-too quality. 
Also, the pace of innovation made it increas¬ 
ingly difficult to make the devices feel like 
future-proof investments—why pay so much 
for an MP3 player or a mobile phone if you 
suspect you'll have to upgrade in a few years? 

B&O got out of mobile phones and MP3 
devices entirely, and those cutbacks have 
helped it survive the global financial crisis. But 
the company is still struggling to adjust to the 
contemporary universe of products, software, 
and services. “This is about carving out our 
niche—our reason to be, really—in a market 
that has completely changed," Mantoni says. 

It's open to debate whether the image pro¬ 
jected by B&O's products is even desirable 
nowadays. “There's an 'impress the neigh¬ 
bors' quality" to this gear, says Lucian James, 
founder of brand consultancy Agenda, which 
specializes in the luxury market. “And that's 


Bang & Olufsen, 
a History 
of the Future 



The Five Lamper (1929) 
Launch price: 560 Kroner 

One of the earliest B&O prod¬ 
ucts. The radio was enclosed 
in a cabinet, an elegant art 
deco chest made of walnut 
and maple. 



Beolab 5000 (1967) 

Launch price: $325 

A silicon-transistor hi-fi amp 
with remarkably little distor¬ 
tion. The controls for bass, 
treble, and volume glided 
back and forth like slide rules. 



Beogram 4000 (1972) 

Launch price: $500 

The entire tonearm moved 
as the record played, so 
it remained at a perfect tan¬ 
gent to the grooves of the 
record. 



Beovision 8800 (1980) 

Launch price: $1,600 

TV with a 26-inch screen, 
a 14-watt dual-loudspeaker 
system, and an infrared 
remote that could also con¬ 
trol a VCR. 


“Have you ever experienced any B&O products from the classic period?" asks Tim Jarman, 
who refurbishes the company's wares when he's not running another fan site, Beocentral. 
“Oh, they are absolutely fantastic. Made out of solid metal and proper hardwood, and the 
performance is just unbelievable." The brand's offerings were spectacularly expensive, he 
says, but worked so well for so long that they were more of an investment than a splurge. 

“If you look back 10,20,30 years, Bang & Olufsen had a fantastic position," Tue Mantoni 
agrees. The 36-year-old returned to his native Denmark to become president and CEO of the 
company in March after earning praise for helping the moribund British motorcycle maker 
Triumph successfully retool its bikes and image. But he'll have a harder time reviving B&O's 
aura of design and engineering superiority. A motorcycle plays the same role in an owner's 
life today as it did a decade or even a generation ago; the function of a piece of consumer 
electronics morphs as quickly as its form. “Bang & Olufsen made some fantastic products, 
made a lot of money. And at some point, they simply became complacent," Mantoni says. 

That complacency coincided with the rise of portable audio players, networked comput¬ 
ers, and digital media. (At the same time, Asian competitors were learning to make slim 
TVs with good-enough picture quality that cost a fraction of the price of even the cheapest 
BeoVisions.) New product categories ushered in a new rate of progress, one in which con¬ 
tinuous upgrades made entertainment devices seem practically disposable. Everything 
about this emerging paradigm was anathema to the proud Danish company. 

B&O tried to compete as it always had, by creating the most elegant and luxe offering in 
each category. There was the BeoSound 2 digital music player, a stainless steel disc with no 
display, no built-in hard drive, and a $460 price tag. Then there was a $1,275 mobile phone. 


an embarrassing concept to a lot of people 
these days." Louise Rosen, a 40-year-old 
brand consultant in Paris, illustrates the 
problem from the consumer's point of 
view. Her Danish mother, she says, is of a 
generation that aspired to own the com¬ 
pany's wares: “Every electronic device in 
her house is Bang & Olufsen." But Rosen has 
never bought B&O, finding its aesthetic off- 
putting. “For me," she says, “it's nonsense." 

GOOD TASTE IS NO MINOR MATTER IN 

Denmark. “We are very aware that Danish 
design is something the world knows us for," 
says Jeppe Trolle Linnet, a social anthropolo¬ 
gist and consumer-culture expert in Copen¬ 
hagen. For proof, go to the city's Stroget 
shopping thoroughfare and step into Illums 
Bolighus, a stunning emporium with four 
floors of home-design products. You'll see 
long-celebrated Danish creations like the 
refined housewares of Georg Jensen and the 






















legendary PH lamps of Poul Henningsen, with their nested shades that tame glare by emit¬ 
ting reflected light; they were devised around the time B&O was founded and are still sold 
today. You’ll also see newer arrivals on the Scandinavian design scene: Normann Copen¬ 
hagen’s amusing round-bottomed tumblers, Muuto’s clever tea-light holders that feature 
a slot to accommodate a match. These engaging wares make a collective statement about 
“thingness,” a palpable feeling that every object, no matter how trivial its function, ought 
to be treated seriously and built to last. 

That view of material culture guides B&O, as everyone will tell you at company head¬ 
quarters in the hamlet of Struer, about four hours outside of Copenhagen and just a short 
drive from the house where Peter Bang and Svend Olufsen toiled 86 years ago. A visit here 
begins in a high-end simulacrum of a family room displaying the BeoLiving concept. The 
Beo6 remote control—a silvery ball with a small screen mounted on top—can operate 
every piece of gear in the room. Later, the visitor is plopped in front of the half-ton, 103- 
inch BeoVision 4 plasma HDTV, which swivels while six booming BeoLab 5 speakers (the 
ones that look like Daleks) surround the viewer. The total B&O immersion feels like actu¬ 
ally being in a science fiction movie, a scary one that triggers your fight-or-flight response. 

In the nearby Struer Museum, a third-generation B&O employee leads a tour through a 
wing devoted to the company’s products. Everything from an early Bauhaus-inspired radio 
to electric shavers (a brief B&O foray) displays the brand’s signature mix of unique form and 
quality function. The guide points out a scroll-wheel control on a 1990s stereo and makes a 
sideways remark about where Apple gets its ideas. Danes are polite but not necessarily modest. 


Lewis objected to tweaking the design of a 
TV, even though it would have accommodated 
technology that could have extended the set’s 
life cycle into the emerging hi-def era. Since 
adhering to Lewis’ taste would have cost B&O 
“only” $10 million in cash flow, it was evidently 
a no-brainer to capitulate. “I have no influence 
on design,” Sorensen is reported to have said. 

I hear no such boasts from the new CEO. 
In fact, Mantoni sounds intent on prodding 
B&O toward a less aloof attitude about the 
marketplace. “We need to go out and talk to 
customers,” he says. He recently told 30 of his 
top executives that they would be working 
in B&O stores for a while to meet customers 
face-to-face. There’s a message here about 
design: Of course the company has to keep 
producing distinctive wares—but these also 
have to fit shoppers’ actual lives. “We need 
to get the core of our target customer group 
really interested in the brand again,” Mantoni 



BeoSound 9000 (1996) 

Launch price: $4,000 

A motorized six-CD- 
changer-cum-kinetic-sculp- 
ture designed to be hung 
on a wall or mounted on an 
optional stand. 



BeoCom 2 (2002) 

Launch price: $1,050 

A cordless phone so thin 
that the number buttons are 
set in rows of two, not three. 
Designed to be stabbed into 
its base like Excalibur. 



BeoLab 5 (2003) 

Launch price: $16,000 

Otherworldly 2,500-watt 
loudspeakers that ana¬ 
lyze the room’s acous¬ 
tics and adjust the sound 
accordingly. 



BeoSound 8 (2010) 

Launch price: $999 

Fastest-selling audio prod¬ 
uct in B&O history. Com¬ 
patible with the iPod, iPhone, 
and iPad, it also streams 
music from a computer. 



BeoVision 4-85 (2011) 

Launch price: $85,000 

A staggeringly huge 85-inch 
plasma TV that's 3-D compat¬ 
ible and can be mounted on 
a wall or placed on a motor¬ 
ized stand. 


But the genuinely impressive moments in a journey through B&O’s world come from peek¬ 
ing at its process. You expect a company that sells incredibly expensive products to pour tre¬ 
mendous time, effort, skill, and craft into making them. But in an age of outsourcing and cost 
efficiencies, it’s still something to witness. In one of the dozen soundproof garages where 
B&O car stereos are fine-tuned, engineers are testing the audio in an Audi Q7 tricked out 
with some 50 speakers. Elsewhere, a Rube Goldberg machine burns cigarettes and shoots 
the smoke at TVs to make sure their screens can withstand such abuse. Best of all is the tidy 
Factory Five, where robots and humans mill and polish aluminum to insanely precise stan¬ 
dards. The guide points out an enormous Swiss-made Niederberger grinding machine used 
to create the grain on the frame of the BeoVision 7 TV. Like everything in the factory, this 
assembly line was meticulously organized to turn designers’ exacting visions into reality. 

“At a time when everybody’s doing design, we have to think about true design,” Torsten 
Valeur says. The 45-year-old represents the future of Bang & Olufsen; he works closely with 
the company’s longtime design guru, 72-year-old David Lewis, and will take over when 
his mentor retires. Valeur explains what he means by “true design” by citing the $23,000 
BeoLab 5 speakers. “I’m very much in love with them,” Valeur says. Each speaker’s unique 
conical shape is dictated by its function—2,500 watts of digital amplification, with bass 
control that reads the acoustics of a room and adjusts accordingly. Valeur admires that 
they are sui generis, not a tweaked version of something else. “Every new product we do 
for Bang & Olufsen,” Valeur says, “should come as a surprise.” 

It’s hard to overstate how much free rein B&O has given its designers. In 2005, then-CEO 
Torben Ballegaard Sorensen practically bragged to Fast Company about caving in when 


says, “so they’ll say, 'Bang & Olufsen is back.’ ” 
Consider one of its latest products: the Beo¬ 
Sound 8, a docking device for iPods, iPhones, 
and iPads. This is a first for B&O, which took 
until 2010 to finally concede that we’re all now 
living in a future of Apple’s making. Granted, 
at $999, the BeoSound 8 is about 10 times 
the price of most iPod docks. And it looks 
otherworldly and obtrusive, with two plate¬ 
sized speakers joined by a brushed-aluminum 
bridge. But audiophiles rave about its sound 
quality. “Pin sharp, tight, and precise,” 
declares brand-obsessive site BeoWorld. 
According to Zean Nielsen, president of B&O’s 
American division, the dock already accounts 
for up to 14 percent of US sales and is bring¬ 
ing in customers who may have previously 
regarded its products as mere curiosities. 
B&O seems to see a future here. This summer, 
the company announced plans for a line of 
products designed for a distinctly non-B&O 
retail venue: Apple stores. 





MADE WHC 


Designed for animals, 
these advanced prosthetics 

could also HELP GET HUMAN 
AMPUTEES MOVING AGAIN. 


BY EMILY ANTHES 
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Molly was aban¬ 
doned in the 
aftermath of Hur¬ 
ricane Katrina. 
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MOLLY: APPALOOSA-SHETLAND PONY 


Molly’s first prosthetic 
was made of acrylic, 
aluminum, and fiber¬ 
glass; it was created 
by Gary Sod, a vet at 
Louisiana State Uni¬ 
versity who was 
part of the team that 
amputated her leg 
to save her life. Her 
current prosthetic 
(shown), one of six 
she’s had over the 
years, was designed 
by Dwayne Mara of 
Bayou Orthotic & Pros¬ 
thetic, who keeps 
making improvements 


to it. For his part, Sod 
is working on another 
approach: osseointe- 
gration—attaching the 
prosthetic directly 
to what remains of the 
bone—for large quad¬ 
rupeds. He has suc¬ 
cessfully attached 
implants to bone and 
is experimenting with 
the best way to con¬ 
nect a prosthetic to the 
skin. He hopes to one 
day permanently affix 
artificial legs to the 
bones of horses and 
other creatures. 


St. Rose, Louisiana 


Lower leg amputated after a 
pit bull attack 
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Winter is the 
subject of the 
movie Dolphin 
Tale , which came 
out in September. 
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WINTER: BOTTLENOSE DOLPHIN 


r 

LOCATION 1 

1 Clearwater Marine Aquarium, 

Clearwater, Florida 

r 

INJURY 1 

1 Caught in a crab trap that cut off circula¬ 
tion, she lost her tail and two vertebrae 


To create a new tail for 
Winter, Kevin Carroll, 
a VP at Hanger Prosthe¬ 
tics and Orthotics 
and one of the world’s 
leading prosthetists, 
and prosthetist Dan 
Strzempka worked with 
a chemical engineerto 
develop something they 
call Winter’s gel. It’s 
a rubbery sock made of 
thermoplastic elasto¬ 
mer. The trainer rolls it 
onto Winter’s stump, 
then slips an anatomi¬ 
cally correct tail (based 
on three-dimensional 


imaging of Winter’s 
body) over it. The gel 
has been such a suc¬ 
cess that prosthetists, 
including some at 
Walter Reed Army Med¬ 
ical Center, have begun 
using it for human 
patients. Winter’s gel, 
Carroll says, is softer 
and less irritating than 
other liners. It’s espe¬ 
cially helpful for keep¬ 
ing the prosthetics 
of amputee athletes in 
place when their 
skin becomes slick 
with sweat. 





























PENNY: WOLFHOUND 



LOCATION 1 

, Alexandria, Virginia 

INJURY 1 

, Leg amputated after a bout with 
osteosarcoma (bone cancer) 


Denis Marcellin-Little, 
a veterinary ortho¬ 
pedist, and Ola Har- 
rysson, an engineering 
professor, both at 
North Carolina State 
University, have 
custom-designed pros¬ 
thetics for a number 
of cats and dogs 
missing legs. Penny 
received a replacement 
limb about six months 
ago after bone can¬ 
cer left her with three 
legs. Marcellin-Little 
designed the leg in 
conjunction with col¬ 


leagues at Bio-Tech 
Prosthetics and 
Orthotics in Durham, 
North Carolina. The 
foam-lined prosthetic, 
made of thermoplastic, 
nylon, and Velcro, 
curves forward, which 
prevents it from get¬ 
ting caught on things 
like stairs.The rounded 
paw helps with shock 
absorption. Marcellin- 
Little is working on 
a study to determine 
how foot shape influ¬ 
ences the gait of dogs 
with prosthetics. 


Penny’s young age 
and her playful, 
active disposition 
made her an excel¬ 
lent candidate 
for a prosthetic. 
_ A 
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For decades, a shortwave radio station 
somewhere in Russia has broadcast mysterious 
patterns of beeps, buzzes, and hums. 

No one knows. But thousands of people listen in 

by Peter Savodnik v 


WHY? 


PHOTOGRRPHS BY SERGEY KOZMIN 


















FROM R 

LONELY 

RUSTED 

TONER 

IN R 

FOREST 

NORTH 

OF 

MOSCOU, 

a mysterious shortwave radio station transmitted day and night. 
For at least the decade leading up to 1992, it broadcast almost 
nothing but beeps; after that, it switched to buzzes, generally 
between 21 and 34 per minute, each lasting roughly a second—a 
nasally foghorn blaring through a crackly ether. The signal was 
said to emanate from the grounds of a voy- 
ennigorodok (mini military city) near the 
village of Povarovo, and very rarely, per¬ 
haps once every few weeks, the monotony 
was broken by a male voice reciting brief 
sequences of numbers and words, often 
strings of Russian names: “Anna, Nikolai, 

Ivan, Tatyana, Roman.” But the balance of the airtime was filled by 
a steady, almost maddening, series of inexplicable tones. 

The amplitude and pitch of the buzzing sometimes shifted, and 
the intervals between tones would fluctuate. Every hour, on the 
hour, the station would buzz twice, quickly. None of the upheavals 
that had enveloped Russia in the last decade of the cold war and the 
first two decades of the post-cold-war era—Mikhail Gorbachev, per¬ 
estroika, the end of the Afghan war, the Soviet implosion, the end 


of price controls, Boris Yeltsin, the bombing of parliament, the first 
Chechen war, the oligarchs, the financial crisis, the second Chechen 
war, the rise of Putinism—had ever kept UVB-76, as the station's call 
sign ran, from its inscrutable purpose. During that time, its broad¬ 
cast came to transfix a small cadre of shortwave radio enthusiasts, 
who tuned in and documented nearly every signal it transmitted. 
Although the Buzzer (as they nicknamed it) had always been an 
unknown quantity, it was also a reassuring constant, droning on 
with a dark, metronome-like regularity. 

But on June 5,2010, the buzzing ceased. No announcements, no 
explanations. Only silence. 

The following day, the broadcast resumed as if nothing had hap¬ 
pened. For the rest of June and July, UVB-76 behaved more or less as 
it always had. There were some short-lived perturbations—includ¬ 
ing bits of what sounded like Morse code—but nothing dramatic. 
In mid-August, the buzzing stopped again. It resumed, stopped 
again, started again. 

Then on August 25, at 10:13 am, UVB-76 went entirely haywire. 
First there was silence, then a series of knocks and shuffles that 
made it sound like someone was in the room. Before this day, all 
the beeping, buzzing, codes, and numbers had hinted at an evil 
force hovering on the airwaves. Now it seemed as though the wiz¬ 
ard were suddenly about to reveal himself. For the first week of 
September, transmission was interrupted frequently, usually with 
what sounded like recorded snippets of “Dance of the Little Swans” 
from Tchaikovsky's Swan Lake. 

On the evening of September 7, something more dramatic—one 
listener even called it “existential”—transpired. At 8:48 pm Moscow 
time, a male voice issued a new call sign, “Mikhail Dmitri Zhenya 
Boris,” indicating that the station was now to be called MDZhB. This 
was followed by one of UVB-76's (or MDZhB's) typically nebulous 
messages: “04 979 D-R-E-N-D-O-U-T” followed by a longer series 
of numbers, then “T-R-E-N-E-R-S-K-I-Y” and yet more numbers. 

Just a few years before, such a remarkable development on a 
shortwave station would have been noted by only a tiny group of 
hobbyists. But starting the previous June—after the first, myste¬ 
rious outage—a feed of UVB-76 had been made available online 


( UVB-76.net ), cobbled together by an Estonian tech entrepreneur 
named Andrus Aaslaid, who has been enthralled by shortwave radio 
since the first grade. “Shortwave was an early form of the Internet,” 
says Aaslaid, who goes by the nickname Laid. “You dial in, and you 
never know what you're going to listen to.” During one 24-hour 
period at the height of the Buzzer's freak-out in August 2010, more 
than 41,000 people listened to Aaslaid's feed; within months, tens 
of thousands, and then hundreds of thousands, were visiting from 


They don’t know just WHRT THEY'RE LISTENING TO. 






the US, Russia, Britain, the Czech Republic, Brazil, Japan, Croa¬ 
tia, and elsewhere. By opening up UVB-76 to an online audience, 
Aaslaid had managed to take shortwave radio—one of the most 
niche hobbies imaginable—and rejuvenate it for the 21st century. 

Today, the Buzzer's fan base includes Kremlinologists, anar¬ 
chists, hackers, installation artists, people who believe in extra¬ 
terrestrials, a former Lithuanian minister of communications, and 
someone in Virginia who goes by the moniker Room641A, a ref¬ 
erence to the alleged nerve center of a National Security Agency 
intercept facility at an AT&T office in San Francisco. ("I am inter¬ 
ested in ‘listening/ " Room641A tells me by email. “All forms of 
it.") All of them are mesmerized by this bewildering signal—now 
mostly buzzing, once again. They can't help but ponder the signifi¬ 
cance of it, wondering about the purpose behind the pattern. No 
one knows for sure, which is both the worst and the best part of it. 


R5 YOU might expect, the Buzzer's history is 
murky. Roughly 30 years ago, it's said, the Soviets 
- : built a radio station near Povarovo (the accent is 

^ 1on second syllable), a 40-minute drive north¬ 
west of Moscow. At the time, Leonid Brezhnev was 
still alive, the Kremlin presided over an intercon¬ 
tinental empire, and Soviet troops were battling 
the mujahideen. After the Soviet Union collapsed in 1991, it was revealed that Pova¬ 
rovo was controlled by the military, and that whatever happened there was top-secret. 

Shortwave radio aficionados developed various hypotheses about the role of the sta¬ 
tion in Russia's sprawling, military-communications network. It was a forgotten node, 
one theory ran, set up to serve some function now lost deep in 
the bureaucracy. It was a top-secret signal, others believed, that 
transmitted messages to Russian spies in foreign countries. More 
ominously, countered another theory, UVB-76 served as nothing 
less than the epicenter of the former Soviet Union's “Dead Hand" 
doomsday device, which had been programmed to launch a wave 
of nuclear missiles at the US in the event the Kremlin was flat¬ 
tened by a sneak attack. (The least sexy theory, which posited 
that the Buzzer was testing the thickness of the ionosphere, has 
never enjoyed much support.) 

Before Aaslaid's Internet relay and the events of 2010, the 
dedicated trackers of UVB-76 probably numbered no more than 
a thousand. Some had been listening in their spare time since 
the 1980s, holed up in attics, garages, basements, and cluttered 
offices. Many spent their days working for large organizations— 


Mossad—that controlled the stations they obsessed over. The 
listeners often thought they might have unearthed something 
top-secret, that there were files at foreign spy agencies with their 
names on them. They loved that they didn't know what they were 
listening to and were fascinated by the unending strangeness of 
this persistent, mindless, clandestine, evil beeping. 

“It was thrilling," says Ary Boender, 57, a financial consultant 
who lives near Rotterdam, Netherlands. He first tuned in to UVB- 
76 in January 1983. He says he didn't mean to. He was looking for 
another station, rolling across the dial, 
and suddenly he heard the crackly, wispy 
beep beep beep. And stopped. This is how 
many fans talk about their discovery of the 
station: It was late, and they were looking 
for something else—a weather channel, a 
maritime report, some Air Force chatter— 
when all of a sudden UVB-76 broke through 
the ether and they were captivated, unable 
to stop listening to the haunting pulse that 
bleated through the cold and snowy dark 
all the way to their receivers. The ques¬ 
tion they all wanted answered was, what 
the hell is this? “The fun is and was to find out who they are and 
where they transmit from and what the purpose is," Boender says. 

Before the Internet, shortwave fans knew of one another's exis¬ 
tence largely through niche publications, whether photocopied 
newsletters like Monitoring Times or small-circulation magazines 
like Popular Communications. (Cover line on the October 1985 
issue: “EAVESDROPPING ON AIRCRAFT COMMUNICATIONS!") 
If something exciting happened on UVB-76—when there was an 
uptick in the duration of the beeps from, say, 1.9 to 2.2 seconds, or 
when the timbre of the beeping waxed or shifted, or when there was 
a rare pause in the transmission—fans would write in and specu¬ 
late about possible meanings. They would clock the frequency of 
the beeping and listen for discrepancies or numbers or voices just 
beneath the veil of sound. They would ferret out other subscribers 


But they’re fascinated by the UNENDING STRRNGENESS of the mindless, evil beeping. 


insurance companies, telecommunication conglomerates, mili¬ 
taries, universities. They lived in West Germany, Britain, the 
Netherlands, the US. Some hesitated to disclose their locations 
to fellow listeners; others used pseudonyms or handles. Before 
the fall of Communism, many of them actually believed they were 
in danger, assuming that they could be tracked (through techno¬ 
logical methods that were never quite clear) by the same shad¬ 
owy forces—KGB agents or radio engineers at the CIA or MI6 or 


to the newsletters they received and other members of the short¬ 
wave radio associations they belonged to and share their findings. 

Even today, listening to UVB-76 is like listening to a world that 
hasn't existed for decades. This feels especially true late at night 

///////////////////////////////^^^^ 

peter savodnik (petersavodnik.com) is a freelance journalist 
and the author of a forthcoming book, The Interloper, about Lee 
Harvey Oswald's time in Soviet Russia. 
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Estonian tech entrepreneur 
Andrus Aaslaid runs an Internet relay 
for UVB-76 out of his attic office. 


when you're in a dark basement, headset on, enveloped by all the 
pops and whirs and snippets of anonymous voices from other sig¬ 
nals seeping across the airwaves—"these little trips into fantasy," 
as Room641A puts it, that "happen when you are sitting in front 
of your receiver passing by Radio Havana at 3 in the morning." 

most obseruers belieue that UVB-76 is an idiosyncratic exam- 
ple of what's called a numbers station, used to communicate 
encrypted messages to spies or other agents. Typically, these sta¬ 
tions transmit numbers in groups of five, making it impossible to 
detect partitions between words and sentences. The numbers can 
be decoded using a key in the possession of the intended listener. 
Numbers stations are thought to have existed since World War I, 
as documented by the Conet Project, a compilation of recordings 
that was first released in 1997. (Director Cameron Crowe, a fan of 
the Conet Project, used samples from it in his 2001 film Vanilla 
Sky.) Drug runners are believed to have used numbers stations 
on occasion; so too are the North Koreans, the Americans, the 
Cubans, and the British. Indeed, shortwave hobbyists suspect MI6 
was behind the most famous numbers station on the planet, the 
much-revered Lincolnshire Poacher. 

An online group calling itself Enigma 2000 (the first part is an 
acronym for the European Numbers Information Gathering and 
Monitoring Association) collects data about numbers stations 
around the world. Jochen Schafer, who heads the group's German 
branch, says of UVB-76, "It's no typical numbers station, but it is 
one." Usually, he says, numbers stations begin their transmis¬ 
sions with a call sign, then move on to a specially produced intro¬ 
duction—the Lincolnshire Poacher, for example, got its moniker 
because every broadcast kicked off with the first two bars of the 
English folk song with the same name—before they start broad¬ 
casting numbers. "This station is different because of its struc¬ 
ture," Schafer says. "Most of the time, there is just the buzzing 
tone... The messages come at irregular times." 

But this anomalous format has prompted some UVB-76 listen¬ 
ers to suggest that it is not a numbers station at all. One former 
high-ranking European official and longtime student of Soviet 
jamming of Western radio stations, known to his fellow UVB-76 
fans as "JM," maintains that the Buzzer's purpose is to transmit 
coded orders to military units within Russia, not to spies outside 
its borders. JM notes that most of what has been pieced together 
about the station's specs—its frequency of 4625 kHz, its main 
20-kilowatt transmitter, its 5-kilowatt backup transmitter, and 
its horizontal-dipole antenna—points to conventional, military 
use. Bryan Tabares, a 21-year-old production engineer in Jack¬ 
sonville, Florida, agrees and puts forward an even more innocu¬ 
ous theory to explain the disruptions of 2010: He believes it was 
merely "pink noise" manufactured by sound engineers to cali¬ 
brate audio equipment. That's all. "Everything that's happened 



points to an equipment upgrade or calibration," Tabares says. 

Boender, the financial consultant near Rotterdam, says he is 
now confident that UVB-76 is controlled by the military. He bases 
this conclusion on his analysis of known Russian military stations. 
That type of sleuthing seems to be a large part of the appeal for 
him and other shortwave aficionados. He gives another example: 
"We discovered a Russian network in the early '90s, but it took us 
a couple of years before we actually found out who they were. It 
appeared to be a network of Soviet embassies, consulates, minis¬ 
tries, and most likely also the KGB and GRU [Russia's largest for¬ 
eign intelligence agency]. A number of people around the globe 
listened, and we exchanged messages and recordings and ana¬ 
lyzed them until we finally discovered who they were." He adds, 
"That's what makes it fun." 









IT took R 37-Y err-OLD computer engineer in Tallinn, Esto¬ 
nia, to drag UVB-76 into the Internet era. In the process, Andrus 
Aaslaid has expanded the station's audience in a way that no 
devoted listener could have anticipated. Aaslaid's office is the 
third-floor attic of a stonework building on a quiet street in 
the center of the Baltic city. From the kitchen in the attic, he can see, about 20 feet away, 
the apartment he shares with his family, which takes up the top floor of a former board¬ 
inghouse built in 1897. Though Aaslaid isn't well known internationally, inside Estonia 
he's something of a poster boy for the local tech scene, which has 
produced not only giants like Skype but a slew of rapidly grow¬ 
ing startups. In the early '90s, Aaslaid launched his first company, 

LaidWare, providing banks with ATM-networking systems. Then 
he ran a firm that was acquired by the quartet behind Skype. Then 
he did a stint in Silicon Valley. After that he served as an adviser 


to two Estonian economic-affairs and com¬ 
munications ministers, including Andrus 
Ansip, the country's current prime minis¬ 
ter. Like many entrepreneurs, Aaslaid has 
a frenetic quality, and he resists conven¬ 
tion: He got married to the mother of his 
children in 2010, when his daughter was 6 
and his son was 4. He has a hard time stay¬ 
ing at a job for more than a year. He dropped 
out of university after two months. ("I was already working as a 
programmer," he says. “We were the first wave to learn it hands- 
on. You didn't need a degree.") 

Aaslaid discovered shortwave radio as a young boy, and even 
today, when he talks about the UVB-76 Internet relay, he sounds a 
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little like a teenager, fascinated by a world he does not quite under¬ 
stand. He turns on his receiver and we listen for a few minutes to ran¬ 
dom sound fragments: a peace activist talking about "rediscovering 
Hiroshima,” a Russian newscaster describing carnage in the Gaza 
Strip, the tail end of a song by Supertramp. Tve spent nights just 
randomly browsing and sometimes getting really, really 
drunk,” Aaslaid says. (His drink of choice is Aberlour 
A'bunadh, a single-malt Scotch.) "In the era of the Inter¬ 
net and corporations, people's lives are so well planned 
and predictable,” he says. "In some ways, UVB-76 rep¬ 
resents the good kind of unpredictability and mystery.” 

Hooking up the relay was technologically simple but 
physically challenging. To make his antenna, he scrounged up 230 
feet of copper-plated wire and in the middle of the night strung it 
between the roof of his office and the roof of his apartment building, 


going back and forth several times. Then he hooked up his short¬ 
wave scanner to his computer. To handle the streaming audio, he 
used a British service provider called MixStream. Several weeks 
later, he upgraded to a custom-built magnetic loop antenna and 
swapped out his scanner for a software-based radio. 

Over the next six months, 200,000 listeners from scores of coun¬ 
tries dropped in. Like any good shortwave junkie, Aaslaid watches 
the watchers—noting that, after the US, the number-two source of 
interest is Russia. Aaslaid says he's received numerous email mes¬ 


sages from artists and musicians who said the Buzzer had inspired 
them. X-Ray Press, a "math rock” band in Seattle, released an album 
this year called UVB-76, which features Buzzer-like buzzing in 


Natalia never strays through the wrought-iro 
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the background. Sherri Miller and Mario Fanone, two electronic 
musicians in Buffalo, New York, did them one better by naming 
their band UVB-76 and starting each live set with a brief sample 
of the Buzzer. Fanone plays a Casio digital guitar and a trumpet, 
while Miller generally plays a Korg Electribe, though sometimes 


St. Petersburg—which would explain why UVB-76, too, might have 
migrated hundreds of miles northwest. For the foreseeable future, 
though, the site of the transmitter has been added to the long list 
of its enduring mysteries. 

Today, the mini military city in Povarovo, from which the cipher 
broadcast for so many decades, is nearly abandoned. The sur¬ 
rounding village is a gray-brown tapestry of Communist apartment 
buildings, recently built dachas, and babushkas hawking honey 
and cucumbers. Around the voyennigorodok, there are gates and 


fence. Ontheothersideisthe radio tower, and NO ONE, she says, EUER GOES THERE 


she plays a vacuum cleaner, running its whoosh through an effects 
pedal to enhance its sound. 

Aaslaid remains fascinated. “It has transmitted voice mes¬ 
sages, it has been mute, its frequency has been 
hijacked by pirates, it has run through the mainte¬ 
nance with all the related voice messages and test 
runs, it's had loads of strange noises, transmitted 
24 hours with extremely high power all around 
the world/' writes Aaslaid, in a typically raptur¬ 
ous email about just what the station means to 
him. “Therefore I have fallen for it!" When I ask 
him why anyone cares 

One of several abandoned about UVB-76, and why 

structures near the they should care about 

shortwave in general, 
he replies by invoking 
the universal connectivity that this primitive 
technology allows, even in places far from a cell 
tower. “Imagine somebody with a Morse key or a 
reel-to-reel tape deck in the middle of the Namibia 
desert, running a shortwave transmitter off a 
diesel generator and sending music or messages 
toward the ionosphere. In the middle of the night, 
it does not get any more spiritual than that." 


radio tower in Povarovo. 



R NEW INTRIGUE about UVB- 
76—or MDZhB—is the question 
' °f its location. Soon after the 
upheavals of August and Sep¬ 
tember 2010, with all the stop¬ 
ping and starting and knocking 
and whispering, shortwave lis¬ 
teners reported another remarkable shift: The station's position seemed 
to have moved. JM, the former European official, has since helped trace 
its rough location to near the town of Pskov, close to Russia's border 
with Estonia. But no one has been able to triangulate exactly where the 
broadcast is coming from. Ary Boender theorizes 
that the move was related to a Russian military 
reorganization that took place that September, 
when the Moscow and Leningrad military districts 
were merged to form a new command center in 


walls and signs— military vehicles only— but no guards or 
electrified fences, and the gates are not locked. The only activity 
is near the housing blocks filled with the wives and children and 
grandchildren of Soviet veterans, living and dead. “This was like 
paradise," says one resident, Natalia, whose late husband, Ser¬ 
gey Nikolayevich, served as driver to the commander of the voy¬ 
enni gorodok. When asked about the looming wrought-iron fence 
roughly a hundred feet from the entrance to her apartment build¬ 
ing, she says she never strays through its gates. On the other side is 
the radio tower, and no one, according to Natalia, ever goes there. 

The one-lane road that leads to the tower stretches about a 
quarter mile past a handful of empty buildings and a thick pine 
forest. A chain-link fence, supported by stone posts capped with 
moss, surrounds the tower. Between 100 and 150 feet tall, it's red 
and white and rusting, with three or four satellite dishes attached 
to it. Next to the tower are a blue shed, a green metal hut stuffed 
with wires and electrical equipment, and an ancient stone struc¬ 
ture that's also overgrown with moss. And there appears to be a 
large underground facility: The muddy pitch on which the tower 
stands is riddled with metal cylinders (presumably ventilation 
shafts) rising out of the ground, and there is a very small pink build¬ 
ing that looks like the entrance to a descending staircase. Also, 
there's a door that's partially ajar on the side of the stone structure. 
If you open it and peer inside, you'll see a black hole where there 
must have been a ladder several years or 
decades ago, and if you drop a rock in this 
hole, it will take about a second to reach the 
bottom—whatever is down there is at least 
32 feet belowground. 

Just beyond the chain-link fence and the 
radio tower is another building, which is one 
story and also pink. There is a large antenna 
outside, and a tree, and a barking mutt 
leashed to a cable that's strung from the tree 
to the building. The setup is such that if you 
were to approach the front door, you would 
enter the jurisdiction, so to speak, of the 
dog, which barks endlessly and ferociously, as if he has been beaten. 

The front door appears to be locked. There is no light on inside; 
no one comes in or out. But someone has been here. The dog, after 
all, must be fed. HQ 
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Can science find a more 
reliable standard—before 


it's too late? 


BY JONATHON KEATS 
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Today , the kilogram 
is calibrated to a 
metal slug in Paris... 



The official US kilogram—the physical prototype against 
which all weights in the United States are calibrated— 
cannot be touched by human hands except in rare circum¬ 
stances. Sealed beneath a bell jar and locked behind three 
heavy doors in a laboratory 60 feet under the headquar¬ 
ters of the National Institute of Standards and Technology 


20 miles outside Washing¬ 
ton, DC, the shiny metal cyl¬ 
inder is, in many ways, better 
protected than the president. 

“Everything is a potential contaminant,” says Patrick Abbott, a 
NIST physicist responsible for maintaining it. “There are hydro¬ 
carbons on people. There's water in the air.” 

The American prototype is one of some four dozen such national 
standards around the world, and each of those, in turn, is account¬ 
able to an even higher authority: a regal artifact called the inter¬ 
national prototype kilogram. Familiarly known as Le Grand K and 
held in a vault just outside of Paris under three bell jars, it dates 
back to the 1880s, when it was forged by the British metallurgist 
George Matthey from an alloy of nine-tenths platinum and one- 
tenth iridium. As a metric unit, the kilogram is “equal to the mass 
of the international prototype,” according to the official definition. 
In other words, as metrologists like to point out, it has the remark¬ 
able property of never gaining or losing mass. By definition, any 
physical change to it alters the mass of everything in the cosmos. 

Aside from a yearly ceremonial peek inside its vault, which can be 
unlocked only with three keys held by three different officials, the 
prototype goes unmolested for decades. Yet every 40 years or so, 
protocol requires that it be washed with alcohol, dried with a cham¬ 
ois cloth, given a steam bath, allowed to air dry, and then weighed 
against the freshly scrubbed national standards, all transported to 
France. It is also compared to six temoins (witnesses), nominally 
identical cylinders that are stored in the vault alongside the pro¬ 
totype. The instruments used to make these comparisons are phe¬ 
nomenally precise, capable of measuring differences of 0.0000001 
percent, or one part in 1 billion. But comparisons since the 1940s 
have revealed a troublesome drift. Relative to the temoins and to 
the national standards, Le Grand K has been losing weight—or, by 
the definition of mass under the metric system, the rest of the uni¬ 
verse has been getting fatter. The most recent comparison, in 1988, 
found a discrepancy as large as five-hundredths of a milligram, a 
bit less than the weight of a dust speck, between Le Grand K and 
its official underlings. 

This state of affairs is intolerable to the guardians of weights and 
measures. “Something must be done,” says Terry Quinn, director 
emeritus of the International Bureau of Weights and Measures, the 
governing body of the metric system. Since the early 1990s, Quinn 
has campaigned to redefine the kilogram based not on a physical 
prototype but on a constant of nature, something hardwired into 
the circuitry of the universe. In fact, of the seven fundamental met¬ 


ric units—the kilogram, meter, second, ampere, kelvin, mole, and 
candela—only the kilogram is still dependent on a physical artifact. 
(The meter, for example, was redefined 30 years ago as the distance 
traveled by light in a given fraction of a second.) 

Two different approaches to linking the kilogram to a fundamen¬ 
tal constant are in the works, but both have proven far more compli¬ 
cated than in the case of the meter. Borrowing tricks from quantum 
mechanics and techniques used to manufacture atomic bombs, the 
competing initiatives are finally on the verge of delivering the kind 
of precision necessary to displace Le Grand K. In anticipation of that 
achievement, the General Conference on Weights and Measures 
will vote this month on a proposal to redefine the kilogram based 
not on a physical artifact but on a fundamental constant. Approval 
requires a majority of the 55 member states assembled in Paris to 
vote for the proposal. 

The outcome of the ballot is anything but certain. Many metrolo¬ 
gists accustomed to venerating the platinum-iridium cylinder are 
wary of change. “The best thing is to wait,” Abbott says. But as the 
technologies needed to realize the two competing definitions have 
matured, Quinn has gained the support of influential scientists 
such as physicist Barry Taylor of NIST and Nobel Prize-winning 
physicist Bill Phillips. If the idea of a fundamental constant wins 
approval, Le Grand K will be on its way to becoming nothing more 
than a $56,000 hunk of metal. 


NO ONE CAN SAY FOR SURE WHY THE 


J " prototype and its brethren are drifting apart. 

L® One rather obvious possibility, suggested by 

Taylor, is that the national prototypes and even 
the temoins have been used more often than Le Grand K, which has 
been handled only three times since 1889. The handling could sub¬ 
tly contaminate the surface. A more exotic theory posits that slight 
variations in Matthey's alloy lead to different rates of outgassing, the 
technical term for the gradual escape of gases trapped in the metal. 
Whatever the explanation, the divergence is problematic, and not only 
for theoretical reasons. In fields ranging from particle physics to global 
commerce, the erratic behavior of the master kilogram shows that a 
system of measurement based on a physical artifact can't be trusted. 
“This is simply not a satisfactory situation,” Quinn says. “You have 
an object made with the technology of the 19th century upon which 
//////////////////////////////////////////////^^^^ 
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a very large proportion of modern 
measurements are based—not just 
mass, but electrical measurements 
and measurements of force and 
heat and light” The metric energy 
unit known as the joule, for exam¬ 
ple, is defined in terms of the work 
needed to move a 1-kilogram mass 
a given distance over a given 
time period. And the luminosity 
of light, or candela, is measured 
in terms of power, designated 
in watts, or joules per second. 

In other words, if the kilogram 
is unreliable, the joule and the 
candela become unreliable as 
well. Nobody at the grocery 
store is fretting over whether 
a kilo of bananas is a speck of 
dust lighter or heavier than in 
their great-grandparents' era, 
but the change could eventually 
matter enormously to engineers 
optimizing computers and fiber¬ 
optic networks. 

The practical issues alone are 
enough to make redefining the 
kilogram essential, but there's 
also a weighty philosophical 
matter to consider. To Quinn and 
his supporters, the continued 
use of the decaying Grand K rep¬ 
resents a betrayal of the ideals 
on which the metric system was 
founded. When first conceived in 
1791, in revolutionary France, the 
system was intended to be "for 
all people, for all time,'' in the 
famous phrasing of the French 
savants (as Enlightenment 
philosopher-scientists immod¬ 
estly called themselves). Back 
then, their intervention was 
sorely needed. The reigning stan¬ 
dard of length in Paris, the toise , 

was defined by an iron rod embedded in a courthouse staircase in 
1668. Outside Paris, chaos ruled: There were some 250,000 local 
units of weights and measures in France alone, many of them 
sharing the same names, a fact that ensured that the only con¬ 
stant was confusion. 

In place of these, the French Academy of Sciences proposed 
in 1791 to create an entirely new system that would govern all of 
France and eventually the world. Fittingly, the new unit of length 
would derive from the size of the world itself, specifically its cir¬ 
cumference. "It was an incredibly astute political move to base 
measurement on the globe we all share,'' says Ken Alder, a North¬ 
western University historian who is one of the world's foremost 


Richard Steiner proposes defining the kilogram by how much electrical force it 
takes to levitate Le Grand K in a machine called a watt balance. 


experts on metric history. 

First, though, the meridian circumference of Earth had to be 
measured with unprecedented precision. Two savants were dis¬ 
patched from Paris in opposite directions, one toward Dunkirk and 
the other toward Barcelona. Each was tasked with mapping out a 
larger-than-life trigonometry problem, to measure the distance 
they traveled as a chain of imaginary triangles based on lines of 
sight between high points like mountaintops and church steeples. In 
the chaos of revolution and war with Spain, the surveying savants 
were frequently mistaken for spies and occasionally imprisoned. 
Originally slated to last a year, their quest stretched to seven, out¬ 
lasting the reigns of Louis XVI and Robespierre and extending to 
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the eve of Napoleon's. The plan was to define the meter as one ten- 
millionth of the distance from the North Pole to the equator; the 
kilogram, in turn, was defined as the mass of a cubic decimeter of 
rainwater at 4 degrees Celsius, translated for practical reasons 
into a platinum cylinder, the 18th-century prototype for the 19th- 
century international prototype still in use today. 

Two hundred years after the Barcelona-to-Dunkirk survey, Quinn 
considers a redefinition based on physical constants to be noth¬ 
ing less than historical destiny. The French academy envisioned 
"a system that would not be based on any particular artifact," he 
says. "But it just was not possible then. If we move to a system 
that is based on the fundamental constants of physics, we will 
have achieved what the great savants of the 18th century set out 
to achieve but couldn't." 

As the name suggests, constants are consistent no matter where 
you measure them. The gravitational attraction between a star 
and planet will be the same in Andromeda as in the Milky Way. 
The speed of light, too, is consistently the same in a vacuum: 
299,792,458 meters per second. Starting in 1889, the meter was 
defined in terms of a physical artifact akin to the kilogram proto¬ 
type: a platinum-iridium rod cast by Matthey and stored in a vault 
outside Paris, alongside Le Grand K. But in 1983, the relationship 
between the meter and the speed of light was officially inverted, 
with the meter being redefined as "the length of the path trav¬ 
elled by light in vacuum during a time interval of 1/299,792,458 
of a second." (The second, in turn, being defined by certain fun¬ 
damental properties of the cesium 133 atom.) 

Why has it taken so much longer to yoke mass to the laws of 
nature than it did with length? The issue is precision. By the 1980s, 
the speed of light had been measured to nine significant digits, so 
the meter's redefinition based on this constant was more precise 
than the best contemporary measurements of physical objects had 
been. For mass, by contrast, the two most promising constants— 
Avogadro's, which would relate the kilogram to the mass of a single 
atom, and Planck's, which would relate it to units of energy—had 
been measured with confidence to only six digits. (Today, this has 
improved to nearly eight.) In the notation of physics, both have 4.4 
x 10 -8 uncertainty, meaning that the experiments have not nailed 
down a precise value for that all-important eighth digit. Before 
any redefinition is possible, one of these constants will need to 
be determined experimentally to enough decimal places that it 
will be as accurate and reliable as Le Grand K. "I thought it would 
take five years," Quinn confesses nearly two decades into the quest. 


TEAM AVOGADRO IS BASED IN BRUNSWICK, 


Germany, at the Physikalisch-Technische Bunde- 
sanstalt, the German equivalent of NIST. Over 
lunch in the cafeteria, physicist Arnold Nico¬ 
laus extols the historic significance of the project that he and 
his fellow metrologists are undertaking. "It is a special thing to 
make a redefinition," he says. "For hundreds of years, you will 
find in the history books the three or four people who changed 
the kilogram." We are joined for coffee by Peter Becker, whose 
30 years of research into the measurement of silicon lattices 
may make the redefinition possible. In the early 1970s, his team 


started firing x-rays at silicon crystals to see how much space 
there was between atoms. "But back then there was no discus¬ 
sion of replacing the kilogram using these experiments," he says. 
"We were working only to estimate the Avogadro constant." 

The ideas underlying that constant date back to 1811, when Ital¬ 
ian scientist Amedeo Avogadro proposed a method of comparing 
the atomic mass of various elements by comparing the volume of 
different gases at the same temperature and pressure. Using this 
reasoning, it's possible to work out a fundamental unit of mass— 
that of a hydrogen-1 atom with its single proton and no neutrons— 
expressed as a natural constant. Theoretically, the kilo could then 
be expressed as the mass of a specific quantity of hydrogen atoms. 
Of course, the number would be unfathomably large: A mere gram 
of hydrogen contains more than 600 billion trillion atoms, or a 6 
followed by 23 zeros. That's a lot of counting. 

So two decades ago, as Quinn's campaign to switch the kilo to 
a physical constant began to gain traction, Becker and his col¬ 
leagues decided to tackle the problem from the opposite direc¬ 
tion. Building upon their earlier work, they decided to create a 
1-kilogram sphere, not from hydrogen, but from silicon. The sphere 
would be identical in mass to the international prototype. Then, 
because Becker's x-ray experiments had shown that the atoms were 
arranged in a regular pattern, they could use basic geometry to 
deduce how many silicon atoms the crystalline sphere contained. 
Once the number of atoms was determined with sufficient preci¬ 
sion, that figure would forever define the mass of the kilogram. 
In other words, they set out to make a new artifact superior to Le 
Grand K—but only so that they could count its atoms and then 
eliminate all kilogram artifacts in perpetuity. 

To improve on the precision of his result from the 1970s and '80s, 
Becker needed to reduce the irregularity of his silicon surfaces. He 
commissioned one of the world's most renowned lensmakers—a 
German immigrant in Australia named Achim Leistner—to craft 
the most perfect sphere ever created, a flawless orb honed pre¬ 
cisely to the mass of Le Grand K. 

Leistner describes his job as "massaging atoms." He works by 
hand because he believes—and the most advanced computer imag¬ 
ing has confirmed—that no machine can match his touch. Taking 
a 1.01-kilogram silicon ball crudely cut on a 3-D lathe to within 
10 micrometers of sphericity, Leistner spends several months 
polishing the surface by spinning the object inside a pair of fun¬ 
nels—like a scoop of ice cream held between two cones—until he 
can feel the molecular structure of the cubic silicon crystal itself 
with his fingertips, 12 edges and eight corners barely protruding 
from the rounded surface. Then the hard work begins. Without 
letting the mass of the sphere drop below the 1-kilogram mass 
of the international prototype, Leistner must polish each of the 
nearly imperceptible edges and corners, removing mere nano¬ 
meters of material per week. Since a several-atom layer of silicon 
dioxide (more familiarly known as quartz) forms on the surface 
whenever he stops spinning the sphere, and since quartz is much 
harder than pure silicon, he can spend as many as six hours a day 
carefully buffing off the oxide layer before reaching the silicon 
atoms to be shaved. 

Resting on a tabletop in Nicolaus' lab, amid a mess of latex gloves 
and rags, is Leistner's best effort to date, a sphere of stagger¬ 
ing exactitude that was crafted in the | CONTINUED ON PAGE 187 












Chickenosaurus 
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tunately for Horner, Harris is among 
those who don't see the path quite as 
clearly. "I respect him and what he does/' 
Harris says. “But I think what he's trying 
to sell is a little outlandish." 

Those chick's teeth were evidence, 
Harris says, that evolution had preserved 
the basic developmental mechanisms for 
making teeth. But they were mere buds, 
with none of the design and material 
flourishes that make teeth into tearers 
of flesh and crushers of bone. “Develop¬ 
ment has the capacity to remake a lot of 
things," Harris says. “But what you lose 
are some of the last bits, like enamel and 
dentine, that are specific for teeth. You 
can't even find a gene for enamel in the 
chicken genome." 

Carroll, the evo devo expert, shares 
that skepticism. He has done plenty of 
body-changing experiments on insects, 
manipulating the order and structure of 
development, and let's just say that the 
resulting bugs are never happy. “It's not 
like a Mr. Potato Head, where you just give 
it a tail and new hands and voila: dino¬ 
saur," Carroll says. “That tail has got to 
work with the rest of the body. There's 
likely going to be some wiring problems, 
some coordination problems. Maybe 
some other body parts won't develop nor¬ 
mally.” He doesn't disparage the imagina¬ 
tion behind the idea and thinks that with 
enough money and time Horner might get 
something done, but “even if you raised 
an adult chicken with teeth, you'd really 
end up with nothing more than Foghorn 
Leghorn with teeth," Carroll says. “And 
shitty teeth at that." 

HORNER'S QUEST TO MAKE A DINOSAUR 

reflects what he sees as a broader prob¬ 
lem in paleontology: Digging bones out of 
the ground has produced huge amounts 


of information about prehistoric life, but 
he has begun to think that scientists have 
learned just about everything they can 
from that method. “We'll get little chunks 
of DNA, and we'll figure out what colors 
they were," Horner says. “But the fossil 
record is pretty limited." 

Having spent a career shaking up pale¬ 
ontology, Horner seems perfectly happy 
with the idea that even considering a 
chickenosaurus shakes up biologists. 
“Paleontology is ossified," says Nathan 
Myhrvold, the former Microsoft CTO who 
now dabbles in a bunch of different sci¬ 
ences and has worked extensively with 
Horner. “The methods haven't changed 
substantially in 100 years." Yes, research¬ 
ers know more about dinosaurs and other 
extinct creatures now than they did a cen¬ 
tury ago—Myhrvold has been coauthor 
of several academic papers that contrib¬ 
ute to that supply of knowledge. He sees 
Horner's work as the first real push to 
bring the tools and insights of molecular 
and developmental biology into the pale¬ 
ontological fold. “Normally, paleontolo¬ 
gists go out and walk around until they 
find fossils," Myhrvold says. “But it turns 
out that there's a place to look that's just 
as good as the badlands of Montana, and 
that's the genome of living relatives." 

And if Horner is right, do we get the 
joy of real dinosaurs menacing the San 
Diego suburbs? “A lot of people say, 'You 
worked on Jurassic Park, you should 
know better,'" Horner says with a laugh. 
“But contrary to Steven Spielberg's mov¬ 
ies, animals don't want to get even with 
us. We actually could have dinosaurs run¬ 
ning around and they wouldn't be any 
worse than grizzly bears and mountain 
lions." That might seem like scant reas¬ 
surance to those who spend less time 
wandering the badlands than Horner 
does. But for now, Horner has no inten¬ 
tion of letting any of his experiments 
hatch. (Just give him a few years and 
some funding.) And because he intends to 
tweak only development and not alter the 
DNA itself, any offspring of a chickeno¬ 
saurus would just be a chicken. So what 
could possibly go wrong? 

One project, if it ever happens, could 
give us an idea. In 2008, researchers 
at Penn State announced that they'd 
sequenced most of the genome of the 
woolly mammoth, extinct for 10,000 


years, from samples of its hair. That 
prompted Harvard geneticist George 
Church to claim that for around $10 mil¬ 
lion he could resurrect the mammoth. 

He'd take a skin cell from an elephant, 
even more closely related to mammoths 
than humans are to chimps, and then 
reprogram the elephantine bits of its 
genome into something more mammothy. 
Convert that into an embryo and bring it 
to term in an elephant uterus. No problem. 

If Church were to ever try it—and there 
are no signs he will—the project would 
have a few advantages over Horner's. 
DNA can last for around 100,000 years, so 
researchers actually have mostly intact 
genetic material from mammoths, avoid¬ 
ing the Jurassic Park degraded-DNA 
problem. And from a genetic perspec¬ 
tive, elephants are practically mammoths 
already, whereas chickens have diverged 
pretty significantly from, say, a veloci- 
raptor. But the important part of all this 
is that the technology to do this kind of 
work didn't exist 10 years ago. It's now 
possible, for example, to make thousands 
of modifications to the genome in a sin¬ 
gle cell. Genomics has gone from an arti¬ 
sanal craft to something more akin to the 
mechanical looms of the early industrial 
revolution. Sure, to realize his reverse- 
evolution dream, Horner needs to take 
the technology even further. But the 
trend lines do seem to point in the right 
direction. 

Back in his office, he picks up a heavy 
introductory developmental bio textbook 
from his desk. “All these books are about 
flies," Horner says, arching his eyebrows. 
“Flies are great. They're very interest¬ 
ing, and you can learn a lot by studying 
them. But..." He tosses the book onto a 
chair and stands up, walks down a long 
hallway to his crammed collection room 
and a drawer filled with every imaginable 
sort of bird skull—a toucan with its giant 
orange proboscis, a parrot's hooklike 
mouth, the flattened beak of a spoonbill. 
“Birds are pretty amazing, too," he says. 

Developmental biologists talk about 
the regulatory machinery they study as 
a biological toolkit, a small set of mecha¬ 
nisms and processes that evolution uses 
to construct new and wonderful bodies. 
“Well," Horner says, “they've found the 
toolkit. But what good is a toolkit if you 
don't use it to build something?" 
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late '90s. It appears to emit a preternatural 
light, like a crystal ball that might reveal 
Avogadro's constant if only one stared at 
it just right. "If this sphere were the size of 
Earth,” Nicolaus says with sotto voce awe, 
"the distance from the highest mountains 
to the deepest oceans would be 4 meters .'' 

And yet it was not precise enough to kill 
off Le Grand K. The trouble was not with 
Leistner's surface polish but with the atoms 
themselves. Silicon comes in three isotopes, 
each with a different number of neutrons 
and therefore a different atomic weight. The 
most common isotope, comprising approxi¬ 
mately 92.23 percent of the silicon found in 
nature, is Si28, with Si29 and Si30 making 
up the remainder. The problem, naturally, 
is with the word approximately. The best 
approximation of the number of atoms in 
a kilo of mixed-isotope silicon is still an 
order of magnitude too vague. 

Then one morning in 2003, Becker—a 
consummate networker who by then was 
head of the international Avogadro proj¬ 
ect-got a call from a colleague who'd 
worked in the former East Germany. "Have 
you considered pure Si28?” asked the man, 
who said he had connections with a Rus¬ 
sian nuclear weapons facility that hap¬ 
pened to have a centrifuge for enriching 
uranium. The cold war was over. The cen¬ 
trifuge was idle. For the right price, the 
machinery could be modified to enrich sili¬ 
con. Becker got on the phone with friends at 
national labs in Italy, Australia, and Japan, 
eight institutions in all. He raised the equiv¬ 
alent of $2.4 million, in return for which the 
scientists eventually received 5 kilograms 
of 99.9995 percent pure silicon 28. Leist- 
ner got out his cones and crafted two new 
spheres. Nicolaus fired up his laser interfer¬ 
ometer, the device used to determine their 
volume. Other labs measured the spheres' 


crystal lattice, density, and mass, double¬ 
checking one another's figures. Last Janu¬ 
ary they released their results. They'd gone 
from being 10 times shy of the all-impor¬ 
tant eighth significant digit to falling short 
by a mere factor of three. Team Avogadro 
hopes the next effort crosses the threshold. 

But Nicolaus is now facing a future 
without Leistner, who is in his 70s and 
has retired without having been able to 
train an apprentice with comparable skills. 
"Machines are reaching a new level of pre¬ 
cision,'' he says hopefully. "With ion etch¬ 
ing''—essentially sandblasting with argon 
gas ions—"you can put something in a vac¬ 
uum and remove material atom by atom.'' 
Today ion etching is used to manufacture 
aspherical lenses. To carve out a silicon 
sphere will take some fine-tuning—a mere 
technicality. "We can reduce our uncer¬ 
tainty by a factor of three within the next 
three years,'' Nicolaus says. "No problem.'' 

TEAM PLANCK IS based in Gaith¬ 
ersburg, Maryland, where a physicist with 
the National Institute of Standards and 
Technology named Richard Steiner has an 
altogether different idea about how to sup¬ 
plant Le Grand K. His laboratory—a white 
vinyl-sided house with windows covered 
in aluminum foil—could be mistaken for 
a meth lab. But it quickly becomes appar¬ 
ent that it operates on a far more precise 
level. Visitors are asked to park a good hun¬ 
dred yards away, one of countless precau¬ 
tions intended to protect the building from 
external disturbances such as vibrations 
and magnetism. This building is Steiner's 
private realm, where he has spent the past 
18 years refining a two-story-tall appara¬ 
tus called a watt balance, which compares 
electrical and mechanical power. "A lot 
of the watt balance is actually 100-year- 
old technology,'' Steiner says as he leads 
the way through a dark and cluttered lab. 
"We're mostly applying simple ideas that 
would have been understood by classical 
physicists. The difference is that they cared 
only whether the effect worked, whereas we 
need to measure it with 10 -8 uncertainty.'' 

On the upper floor is a room-sized scale 
dominated by a wheel fabricated of milled 
aluminum. Below the wheel is a hand-sized 
pan supporting a platinum-iridium mass 
positioned like an apple on a produce scale. 
One floor below, superconducting elec¬ 
tromagnets counteract the downward tug 


of the platinum-iridium. In other words, 
the gravitational force on the mass is bal¬ 
anced with the electrical force produced 
by current in the copper coil. Once cali¬ 
brated against the international prototype, 
the electronic kilogram can be defined in 
terms of the voltage required to levitate 
Le Grand K—a numerical value, governed 
by a natural constant, that can be used to 
calibrate any future watt balance—and the 
international prototype can at last be sent 
into retirement. 

Of course, the voltage must be mea¬ 
sured very precisely, and that takes quan¬ 
tum physics. "I got hired here to work on 
that,'' Steiner says. Back in 1984, long before 
there was any thought of dethroning Le 
Grand K, he was given the task of improving 
electrical measurements using a quantum 
phenomenon discovered by British physi¬ 
cist Brian Josephson in the '60s. Accord¬ 
ing to the Josephson effect, voltage can 
be produced in something called a super¬ 
conducting junction by bombarding it with 
microwave radiation. The higher the fre¬ 
quency of that radiation—a number that 
can be measured with great precision— 
the higher the voltage. Mathematically, 
this relationship between frequency and 
energy is expressed using Planck's constant. 

In fact, back in the '80s, the watt bal¬ 
ance was used as a machine to better deter¬ 
mine Planck's constant by weighing the 
platinum-iridium kilo. A brilliant experi¬ 
ment, the measurement came with a divi¬ 
dend: The whole thing could theoretically 
be reversed, effectively using the new-and- 
improved Planck constant to define the 
kilogram electronically. 

Twenty-seven years into his career at 
NIST, Steiner is still trying to accomplish 
that. Shortly after publishing an impressive 
first round of data in 1998, he celebrated as 
only a true metrologist would—by taking 
the apparatus apart and rebuilding it from 
scratch. In the process, he made some key 
improvements, such as enclosing the bal¬ 
ance in a fiberglass vacuum chamber. Other 
changes, such as isolating the watt balance 
from the rest of the building by pouring a 
separate concrete foundation, had less pay¬ 
off. "It turns out that if you want to isolate 
the room from vibrations, you have to dig 
10 meters down,'' Steiner says, and then 
he shows me several graphs charting his 
never-ending struggle against vibration. 
He points out the rumbling of earthquakes 
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half a world away and the burbling of liquid 
helium boiling off in the adjoining room. "For 
every improvement you make you get bet¬ 
ter signal-to-noise, but then you see some¬ 
thing else,” he says. 

Little by little, Steiner has refined his watt 
balance to reduce uncertainty to a level 
that is almost as good as what's achieved 
with silicon spheres at Bundesanstalt, 
tantalizingly near the target. 

Regardless of the numbers, Steiner argues, 
the watt balance, with its Planck constant, is 
"a better realization," because his system is 
self-contained and replicable, whereas the 
Avogadro project spans several continents 
and relies on a single artifact. In any case, 
the need for a more precise definition of the 
kilogram is becoming increasingly criti¬ 
cal as more transistors switching at higher 
speeds are packed onto a single chip, leav¬ 
ing an ever-decreasing margin of error. With 
an erratic kilogram, calibrating inputs and 
outputs becomes even trickier. Le Grand K's 
unreliability "will start to be noticeable in 
the next decade or two in the electronics 
industry," he says. 

The solution to that eventual problem, 
says Peter Becker of the Avogadro camp, 
is—no surprise—to redefine the kilogram 
based on the Avogadro constant. A defini¬ 


tion based on a silicon sphere is simpler and 
fundamentally better than the watt balance 
approach. "Four basic experiments are a lot 
easier to handle than one complicated exper¬ 
iment," he asserts. "We can check things 
independently." He also emphasizes the 
explicit relationship between the spheres 
and the kilo. "You have only to count the 
atoms. No other knowledge is necessary." 

BOTH SIDES ADMIT that a knock 
down fight is premature. "At the moment, 
we should work together," Nicolaus says. 
Initially, the new definition will actually 
depend on the agreement of the two exper¬ 
iments: In principle, each can be used to 
check the other. Agreement would reassure 
metrologists that the new kilogram was sci¬ 
entifically sound before either of the two 
methods was selected as the technique by 
which the world's weights are calibrated. 

The elder statesmen of metrology are jus¬ 
tifiably anxious to reach the end. They have 
worked so long to replace Le Grand K. "The 
time to act in principle is now," Becker says. 
Adds Quinn: "We're so close!" Steiner and 
Nicolaus are less frantic. In particular, nei¬ 
ther is as certain as their elders that their 
numbers will eventually converge—that 
mechanical force and electrical force are 


absolutely equivalent, as assumed. "If we 
were to see that all the watt balance mea¬ 
surements were leveling at one level and 
all the Avogadro measurements at another 
level, then there must be a new physical law," 
Nicolaus says. Steiner concurs. "If there is 
truly a difference between counting atoms 
and making watt balance measurements," 
he says, "then there is some fundamental 
difference between making an energy mea¬ 
surement and making a mass measurement. 
It would be real basic science." 

It would also be an apt coda to the rev¬ 
olution in measurement fomented by the 
French Revolution. As it happens, the 
savants bungled their measurement of 
the planet, resulting in a platinum meter 
that was 0.2 millimeters shorter than the 
fractional distance from the North Pole to 
the equator. In part, this error in the meter 
was due to the mistaken assumption, 
widespread at the time, that Earth was a 
regular spheroid—an error that the savants' 
efforts ultimately helped to correct. "Push¬ 
ing measurement very far gets you to weird 
things," observes Alder, the Northwestern 
historian. Weirder even, and certainly more 
wonderful, than the cosmic joke of a kilo¬ 
gram losing weight at the expense of the 
universe. 


COLOPHON 


Mantras that helped get this issue out: 

"Keeps clams and carry on"; "Just keep swim¬ 
ming"; "Only 25 years until I retire"; "Do it 
to it"; "I am a harder rock than the rock that 
is now placed upon me"; “Gather ye rose¬ 
buds, take ye Zyrtec"; “Friday is a half day"; 
“A failure to plan is a plan to fail"; “Keys, 
wallet, cell phone"; “Appear calm, remain par¬ 
anoid"; “Gay as a vampire"; “Too blessed to 
be stressed"; “Knowledge is power... for real"; 
“The only thing we have to fear is fucking up 
royally and everyone being super pissed and 
getting fired and fear itself"; “Sleep is over¬ 
rated"; “Understand that humor makes a 
more comfortable meeting, classroom, etc."; 
“Selleck, waterfall, sandwich"; “There's no 
whining on vacation”; “Dance like nobody's 
watching, sing like your mother gave you posi¬ 
tive reinforcement even once"; “Bagels count 
as dinner"; “Calm blue ocean"; “Inhale." 
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